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LUBRICATED PLUG and 
DISC VALVES in Cast 
lron, Steel, Stainless Steel, 


Acid Resisting Bronze, 





Audcoloy, Reinforced 
Ebonite and Glass, ior all 


chemical purposes. 




















ENGINEERING COMPANY LIMITED - NEWPORT: SHROPSHI 


gland 


“ 


for rapidly testing the fad- 

ing characteristics of paints 

and the durability of varnishes, 
etc. 


The K.B.5. Fugitometer is a complete unit, with 
electric lamp, air circulating system, motor 
contro! switches, and steadying resistance 


BRITISH MADE BY 


KELVIN, BOTTOMLEY & BAIRD LTD. 
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EVAPORATORS 
By KESTNER 


FILM TYPE, HORIZONTAL OR VERTICAL. 
FORCED CIRCULATION. SALTING TYPE. 
SINGLE OR MULTIPLE EFFECT. 


HiGH VACUUM MULTIPLE CIRCULATION 
FOR SENSITIVE LIQUORS. 


SPECIAL ACID EVAPORATORS. 
And the new 
HORIZONTAL FILM EVAPORATOR WHICH 


ELIMINATES METALLIC CONTACT ON 
ALL HEATING SURFACES. 





“Every Kestner plant is designed to 
suit the individual job.’’ 


KESTNER EVAPORATOR AND 
ENGINEERING CO. LTD. 

CHEMICAL ENGINEERS 

5, Grosvenor Gardens, London, $§.W.1 
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Steam or Power Driven Pumps. 


Dry Vacuum Pumps 


Pumps. Air Compressors. 
Air Ejectors and Surface Condensers 


r Operating with 


Wet Vacuum 
Steam Jet 


Vacuum Pans. 
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WORTHINGTON -SIMPSON LTD., 





orthington-S 
1 e is a Guarantee of Higt 
ty and Reliable 
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mpson s Name on any 
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An Installation of twelve electrically-driven Hori- 
zontal Split Casing Centrifugal Pumps at an im- 
portant Chemical Works in the Midlands. These 
units handle a variety of Chemical Solutions used 
in various manufacturing processes. 
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THE FINEST (Jua“y IN THE WORLD 


























BRITISH PRECISION BALANCES & WEIGHTS 


.@ CHEMICAL BALANCES @ ASSAY BALANCES 
@ MICRO-CHEMICAL BALANCES 


@ BULLION BALANCES @ PRECISION WEIGHTS 


Please request detailed list 





L. OERTLING LTD. 
110 GLOUCESTER PLACE, 


PORTMANSQ.LONDON, W.1 sets ) -rona ee 
AS 217 
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Over a century of experience 
and progress enables us to 
manufacture equipment of the 
most modern type for the 
Chemical industry. Vessels 
lined with Clark& Acid-Resist- 
ing Enamel are renowned 
throughout the trade. 


«It’s the Lining that counts!” WO Ky, f FR Lal A M PTO N 

















} o ROYAL WORCESTER 


LABORATORY 
PORCELAIN 


are now available in several sizes, but at present in only one 
grade of porosity. Other grades are in course of preparation 
and it would assist the manufacturers—The Worcester Royal 
Porcelain Co., Ltd.—if Chemists requiring articles with Porous 
Porcelain would send enquifies and suggestions to :— 
Norman Sheldon, A.R.C.S. (London), F.1.C. 
19, Charing Cross Road, London, W.C.2 
who is guiding the,;Company as to the needs of users. 


POROUS PORCELAIN FILTER CRUCIBLES are a great 














WITH POROUS 
| PORCELAIN BASE improvement on the Gooch Crucible and will hold back fine 














‘precipitates. They are not affected by acids, and can be heated 
to a much higher temperature than sintered glass. 


Supplies can be obtained by all registered Laboratory Furnishers, 


THE WORCESTER ROYAL PORCELAIN CO., LTD. 
Maxers oF THE BESTLABORATORY PORCELAIN. 
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= PAY-AS -YOU-EAR AN ) 
Tome 20 your Viride J 


Copy-writing method one 


» Handwritten line writes up 
F, a THREE separate records. 


WAGES SHEET OR PAY 




















To Firms whose Wages and Salaries Depart- 


ROLL. When completed and ments are not mechanized the thought of 
inserted in its secure Loose- 

leaf Binder, this becomes your extra work is ming 

permanent Wages Book. alar ‘ 


PAY SLIPS. Perforated ready 

for separation. Each being a 

carbon copy of the relative line Kalamazoo 

nly one on the Wages Book, shows the . a 

aration} Employe'eacty tow ks =| COPY-WRITING METHOD 

r Royal wages are calculated and Tax 

Porous Calculations and Deductions. 

INDIVIDUAL EARNINGS 2 P ? . ° 

RECORD. A cccand fee cach (embodying ‘Pay-as-you earn’) simplifies 

Employee is placed th 4 ° 

ae Eas hoe es dean Wages Office Work so that the new job can 

duplication, giving—without . ° 

ss works separate be taken in your stride. It saves up to 40°/, 
f h l . . 7 o a 

ok! Oe cornings, ond ol information of Clerical time and minimizes error. 

. heated for Tey “as- you-earn.” 
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fighting 
power 

of 

scrap 











This is best explained by 
the bombing of enemy terri- 
tory and the recent victories 
of our fighting forces. Here 
is good and sufficient reason 
why there must be no delay 
in keeping our steelworks 
and foundries well supplied 
with iron and steel scrap, 
old plant and machinery. 

























A blue-print 
for progress 


To satisfy the ever-increasing 
demand for high-quality chemi- 
cals, synthetic drugs, solvents, 
biochemical products, gelatine, 
syrups, and extracts, efficient 
filtration is imperative. To meet 
this need, the trouble-free 
Metafilter is invaluable. Whilst 
producing brilliant filtrates from 
all types of chemical liquids, it 
withstands the action of acids, 
alkalies, oils and organic liquids. 





The chemical industry can 
help by sending scrap and 
old machinery to our 
nearest branch. 





COX & DANKS 
LTD. 


IRON & STEEL SCRAP MERCHANTS 

DEMOLITION & DISMANTLING MBIARILTRATION: 

London: PARK ROYAL, Tel. : Willesden 5811 FOR ALL FILTRATION PROBLEMS 
I . : Renown 


THE atiatureaties COMPANY TD 
BELGRAVE ADAD HOUNSLOW. MIDOX 


Telephone: HOUnslow 1121/2/3 
Telegrams : Metafilter, Hounslow 
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TRADITIONAL RELIABILITY 





TURBO-ALTERNATORS 
TURBO-GENERATORS 
(up to the largest sizes) 
TURBINE OR MOTOR-DRIVEN 
COMPRESSORS AND BLOWERS 
WATER-POWER OR ENGINE-DRIVEN 
ALTERNATORS AND GENERATORS 


CONVERTING MACHINERY 
SWITCHGEAR, TRANSFORMERS, RECTIFIERS, 
AUTOMATIC SUBSTATIONS 


POWER FACTOR IMPROVEMENT PLANT 
ELECTRIC WINDERS, ROLLING MILLS, 


AND 
ALL KINDS OF HEAVY ELECTRIC PLANT 


MOTORS AND CONTROL GEAR 
FOR ANY INDUSTRIAL APPLICATION 
(large or small) 


REGENERATIVE DYNAMOMETER EQUIPMENTS 
FOR ENGINE TESTING 


ELECTRIC SHIP PROPULSION 


ELECTRIC TRACTION 
(Road or Rail) 


INDUSTRIAL HEATING EQUIPMENT 
CINEMA PROJECTOR EQUIPMENT 


MAZDA LAMPS, AND 
MAZDALUX LIGHTING EQUIPMENT 


PHOTO-ELECTRIC, ELECTRON. TUBE, 
AND MANY SPECIAL DEVICES 


SPECIFY BTH 


ELECTRICAL EQUIPMENT 


THE BRITISH THOMSON-HOUSTON CO. LTD. 


CROWN HOUSE, ALOWYCH, LONDON, W.C.2 
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ALKYL HALIDES 


Are important materials for 








Rieas of the many many organic syntheses. 
H& W ; 
ay ee We manufacture an extensive 

v range of Alkyl Halides and we 


invite your enquiries. 


Send for our complete catalogue 


HOPKIN & WILLIAMS LTD. 


Makers of Fine Chemicals, Reagents, etc. 
16-17 ST. CROSS STREET, LONDON, E.C.1. 


HOLMES-CONNERSVILLE 
POSITIVE AIR BLOWERS 


deliver a positive, reliable and 
oil-free supply of Air econo- 
mically and efficiently. 




















Absence of internal contact 
ensures long life, low main- 
tenance and continuous opera- 
tion over long periods. 


Many of these machines are in 
successful operation for the 
handling of Gases. Over 1,400 


ha d 
@ One of the many Holmes-Connersville Blowers supplied to Chemical Works ve been supplied alrea y 


Capacity of machine illustrated, 120,000 cu. ft. per hour against a pressure for such purposes. 
of 3 ibs. per sq. inch. Speed 400 r.p.m. 









HEAD OFFICE: TURNBRIDGE - HUDDERSFIELD 





LONDON OFFICE: I19 VICTORIA ST. - S.W.I 


Also at 21, BENNETT'S HILL, BIRMINGHAM, 2 
Telephone: Midland 6830. Telegrams : “‘ Biprodeng,”’ Birmingham 
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Palit is ourte tes 

bu siness— ioe 
TO SOLVE § 

YOUR ACID- 


PROOFING 
PROBLEMS 


Large battery of Heavy Duty Pickling Tanks Acidproof Flooring and Channelling 


‘eterna ¥ Es 5 


Years ago, when our firm was first inaugurated, we set ourselves the task of solving 
the difficulties connected with making Floors, Tanks, Channelling, Chimneys and suchlike, 
proof against acid attack, and as a result of our long specialised experience, we can safely 
claim to be in a really excellent position to help you. 


A brief list of our activities is given below, but we do hope you will submit your individual 
requirements to us for the consideration of our Technical Staff—without obligation of 


course. 

OUR ACIDPROOF PRODUCTS OUR ACIDPROOF CONTRACTS 
INCLUDE— INCLUDE— 

Acidproof Cements : Acidproof Con- Floors : Channels : Tanks (Storage and 
crete : Acidproof Asphalte : Acidproof Process) : Drainage : Neutralising 
Compounds : Acidproof Paints : Acid- © Chimney Linings : Tower Linings 
proof Lithcote Linings for Chemical, (Chemical) : Protecting all types of 
Dairy, Brewery, Food and other Trades. General Specialised Constructions. 


Let us send you complete information. 


wn. 


| PRODORITS | 














CHEMICAL ENGINEERS % CONSULTING CONTRACTORS | 


FOR INDUSTRIAL ACID-PROOFING WORK 


Head Office and Works : London Office : 
EAGLE WORKS ARTILLERY HOUSE 
WEDNES BUR Y ARTILLERY ROW 
Phone : WEDNESBURY 0284 LONDON, S.W.! 


(Private Branch Ex.) Phone: ABBEY 1547 and 1548 
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“POSTLIP” 


(No. 633 Mill) 


ENGLISH 


.\ FILTER 
PAPERS 


White and All sizes. 
Grey, Plain, Squares 
Antique, Circles and 
Crinkled, Folded Filter 
| and Rolls made 
Embossed. to order 








Pure Filterings for me report of ESTs | 
made by 

Laboratory Work, Physical Laboratory, a 

and in quantities copy of which wit be | 

. sent on application | 

for all Industrial jovether with — free 


purposes. samples if required. 


Postlip Filterings are stocked by all the leading Wholesale | 
aboratory Dealers | 


EVANS ADLARD & Co., Ltd. 
POSTLIP Mi 


STLIP LLS 
| WINCHCOMBE, CHELTENHAM, ENGLAND 



































cavstat ALUM 
re) ¥ INC PURITY 


OF UNVA COMPOSITION & UNRIVALLED 


SULPHATE OF ALUMINA 


ALL GRADE SUPPLIED 


ALUMINOFERRIC 


THE CHEAPEST FORM OF SULPRATE OF ALUMING 


ACTIVATED ALUMINA 


ADSORBENT ANC 


HIGHEST QUALITY - FOR WATER SOFTENING 


NEOSYL*.... (*2727c%"*) 


UNIQUE LIGHTNESS & FINENES 


ANDO TITANIUM 
POTASSIUM OMALATE 
IDEAL MORODANTS FOR LEATHER DYEING 


TITANOUS SULPHATE 


A MOST POWERFUL E& ECONOMICAL STRIPPING AGENT 





@ G.1 


— 


tATE 


SEMI-BALANCED 
SOLENOID OPERATED 
VALVES 








suitable for steam, water, 
air, spirits, oil, and 
chemicals. 


JAMES TATE & CO. 


VICTORY WORKS, EAST PARADE 
BRADFORD 
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Regd Trade Mark Brand 


GRADUATED GLASSWARE 


By specifying “PYREX 
Brand” when ordering 
Graduated Glassware 
you are assured of ob- 
taining strong service- 
able glassware, with 
division lines and 
numerals etched clearly 
and precisely, for easy 
reading. 


ee oe eS es a 
VV EU N 


For everyday laboratory 
work PYREX Brand 


. e.6 & £2.28 8-28 
OCeayee keene 


_ Glassware is graduated juyammm : a 


to N. P. L. class B 
standard, but for more 
meticulous analysis or 
intricate research work, 
N. P. L. class A can be 
supplied at the appro- 
priate extra costs. 


PYREX Brand Graduated 
Glassware is supplied only 
through Laboratory Fur- 
nishers, but illustrated 
catalogue and two free 
copies of our Chemist's 
Notebook will be sent 
direct on application to us 


‘ 


} 


a se ee . 4 ‘ 
Beet eeteetere ate ete 


s 6 


Ask for PYREX Brand 
and see that you get it! 


JAMES A.JOBLING & CO.LTD 
WEAR GLASS WORKS 
SUNDERLAND 
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PYREX 









HIGH 
VACUUM 


FOR SUCCESSFUL AND ECONOMICAL 
OPERATION OF MANY PRESENT-DAY 
INDUSTRIAL PROCESSES THE GENERATION 
AND MAINTENANCE OF A HIGH VACUUM 
Is IMPERATIVE AND THE CLOSER THE 
APPROACH TO AN ABSOLUTE VACUUM IN 
MANY OF THESE PROCESSES THE MORE 
SUCCESSFUL THE OPERATION. 


The MIRRLEES WATSON COMPANY have 
specialised for many years in the manufacture of 
equipment to meet the needs of industry in this 
direction progressively modifying and improving 
their products until to-day they are supplying 
vacuum creating STEAM EJECTOR AIR PUMPS 
capable of successfully maintaining vacua within 
5 mm. of Absolute in large scale industrial 
processes. 


THE COST OF MAINTENANCE OF SUCH 
EQUIPMENT IS NEGLIGIBLE AS THERE ARE 
NO MOVING PARTS TO GO WRONG—JUST 
WHAT THE MAINTENANCE ENGINEER IS 
LOOKING FOR ! 

Engineers and Industrial Chemists are 
invited to write for information regarding 
their especial problems which will receive 
our expert consideration and we will be 
pleased to advise accordingly. 














We also manufacture Reciprocating 
and Rotary Air Pumps. These have 
their special applications. 





f ——— 


MIRRLEES WATSON § 


TUDOEEDGEEECEEOER EON E EE, co , ED OOOEDOUOREEEAOEEDEEOLEGE 
SCOTLAND ST MPANY LIMIT GLASGOW 
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‘ANALAR’ 


‘AnalaR’ chemicals are 
essentially intended for use 





as standard analytical 
materials in laboratories 
where responsible work is 
undertaken. The approval 
accorded to these chemicals 
is an indication of the con- 
fidence with which the name 
‘AnalaR’ is regarded in 
relation to reagents of precise 
and accepted standards. 


THE BRITISH DRUG HOUSES LTD. 
LONDON N.1 




















PRODUCE 
HYDROGEN and OXYGEN 
OF THE HIGHEST PURITY 





PLANTS IN OPERATION 
ALL OVER THE WORLD 








ON WAR OFFICE AND ADMIRALTY LISTS 





* SAFE = COMPACT * AUTOMATIC IN ACTION * MINIMUM FLOOR SPACE ° 
* LOW MAINTENANCE COSTS AND POWER CONSUMPTION » 


Descriptive brochure forwarded on request 


BAMAG LIMITED 


UNIVERSAL HOUSE, 60 BUCKINGHAM PALACE RD., S.W.1 — <glephons 
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The Chemical Age 





A Weekly Journal Devoted to Industrial and Engineering Chemistry 


BOUVERIE HOUSE, 154 FLEET STREET, LONDON, E.C.4 
Telegrams : ALLANGAS FLEET LONDON 


GLASGOW ; 116 ilope Street (Central 3970) 


BIRMINGHAM : 


Telephone: CENTRAL 3212 (10 lines) 
Daimler House, Paradise Street (Midland 0784-5) 


THE CHEMICAL AGE offices are closed on Saturdays in accordance with the adoption of the five-day week by 
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No. 1282 
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Benn Brothers Limited. 


January 22, 
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The Electron Microscope 


UMAN 


do it. Thus, as soon 


nature is 
surest way of persuading people to 
do a thing is to tell them that they cannot 


such that the 


as scientific dis- tons, 
covery found that there 
the vision that could be obtained by the 
optical microscope, man began to search 
for means by which he could see that 


were limits to 


which he had not been able to see before. we 


This was not mere curiosity, 
because sub-microscopic objects are of 


the greatest importance 
duced, for example, 


Until one knows that 
a thing has material 
existence one cannot 
proceed with certainty, 
to kill it. 

Chemists have pos- 
tulated the existence 
of atoms. They have 
decided on theoretical 
grounds that these 
atoms must combine 
to form molecules. 
Unfortunately, no one 
had seen an atom or 
molecule and thus it 
is still necessary to 
speak of the atomic 
‘theory.”’ The phy- 
Sicist has deduced, by 
ingenious mathema- 
tical treatment of 


that there were 
probably bodies so small as to pass 
through any filter, and 
be invisible in the highest-powered mi- 
croscopes, that were responsible for many 
diseases. These were 
viruses. Their existence 
or suspected, but there 


sO minute as to 


however, 


It could be de- 


christened the 
was postulated 
was no proof. 
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based. 
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speculations based on experimental facts, 
the probable constitution of the atom and 
has given us a picture of electrons, pro- 
neutrons, forming miniature solar 
systems of great interest and complexity. 
again, no one has seen 
an atom and we do not, therefore, know 
with complete certainty whether or not 
for ourselves a golden 
image and are bowing down before idols 
in which there is no truth. Many of those 
scientific research must have 
spent months compiling observations on 
speculations could be 
but which somehow did not fit into 
any general picture, until one day there 
came an opportunity of seeing the thing 
about which all the speculation was made, 
and then the whole jig-saw pattern fitted 
Certainly, we ourselves have 


had this experience. 

It is therefore of the 
highest importance 
that every possible at- 
tempt should be made 
to pierce beyond the 
dimensions to which 
we are limited in the 
optical microscope. 
We believe that the 
limit of vision is about 
2000 diameters. It is 
possible, of course, to 
obtain higher magnifi- 
cations than this. It 
is understood, how- 
ever, that the higher 
magnifications in- 
crease the size without 
increasing the clarity 


of detail. This is, of 
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course, the direct consequence of the 
wavelength of light and of the fine struc- 
ture of the human retina. If we can use 
radiation of shorter wavelength we can 
see more minute objects. 

The latest development, already well 
known in the scientific world, is the 
electron microscope. This instrument is 
so important industrially, medically, and 
from every scientific angle pure and 
applied, that it is highly desirable that 
its potentialities should be more fully 
recognised. Those who were privileged 
to hear Dr, E. H. Rayner, late of the 
National Physical Laberatory and now of 
the General Electric Company, Ltd., talk 
on this instrument to the Institute of 
Physics, must have left the meeting with 
a lively appreciation of the wide range 
of possibilities that have been opened by 
the development of this instrument. It 
is an instrument which has not been suc- 
cessfully developed in this country, un- 
fortunately, and we appear to have left it 
to the Germans and the Americans. It 
is fortunate that the Americans have 
taken a hand in it because we are now 
able to obtain some of these instruments 
from America under the Lease-Lend ar- 
rangement. The Radio Corporation of 
America (R.C.A.) have been very greatly 
responsible for what has been achieved. 
The original idea appears to have been 
developed in a Berlin technical college 
between 1930 and 1937 and later by the 
same workers in the Siemens Labora- 
tories. Independent work was, however, 
going on by Dr. Marton at Liége and 
by Dr. Hillier in Toronto. R.C.A. en- 
caged both of these men, and gave them 
a first-class research team under the di- 
rection of Dr. Zworykin, and within less 
than two vears an electron microscope 
was available for sale as a research unit. 


How many are in this country is not 
clear. since different authorities have 
stated 5, 6 and 7 as the numbers that are 


at work here at the present moment. 
The electron microscope works on the 
principle that the waves associated with 
a beam of electrons are very muck shorter 
than those of light and that their wave- 
length can, moreover, be varied by vary- 
ing the exciting voltage. As the voltage 
becomes greater the wavelength appears 
to become less, so that, on the original 
theory formulated by de Broglie, an elec- 
tron accelerated with 60,000 volts would 
have an equivalent wavelength of 0.5 x 
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10-*° mm. 


This is the usual voltage 
applied, but 


some instruments for re- 
search purposes can go up to 300,000 
volts. In place of lenses for focussing 
the rays the instrument uses magnetic 
fields, and in this way an enlarged image 
of a transparent object is obtained on a 
fluorescent screen or-a_ photographic 
plate. Means are adopted whereby this 
image can be examined directly by eye. 

The constructional details of this ap- 
paratus do not concern us here.- We are 
more concerned with its application. 
Besides showing bacteria and viruses too 
small to be seen in an optical microscope, 
and the beautiful and certain proof of the 
diffraction-grating mechanism 
the iridescent coloration of butterflies’ 
and beetles’ wings, Dr. Rayner also 
demonstrated how it is now possible to 
investigate the surface’ structure of 
metals and chemical products. In order 
to do this the surface is covered. with a 
very thin film of gelatine, of little more 
than molecular thickness. When this is 
peeled off and examined, the surface of 
the original material is shown in mar- 
vellous detail. A particularly interesting 
specimen was that of magnesium in 
which the crystal shapes were clearly 
visible, standing out with the clarity of 
a view of New York skyscrapers from the 
Statue of Liberty. When this surface was 
oxidised it was seen that the effect was 
just as if all the corners had been made to 
flow like a number of minute blocks of 
ice that had just started to melt. Is this, 
we are disposed to ask, a specific appear- 
ance of magnesium oxide or is it because 
in the combination of magnesium and 
oxygen such intense local heat was de- 
veloped in a layer only a few atoms thick 
as to cause the surface to melt to that 
depth? 

The wonders of the electron microscope 
have not yet been fully explored, 
and improvements are still necessary. 
One of the first difficulties is that the 
instrument must work in a vacuum, be- 
cause otherwise the waves would be 
absorbed. This makes it difficult to 
examine living objects. Another difficulty 
is that at present the substances examined 
must be exceedingly thin. With the 
present technique it appears possible to 
see the atoms of elements of an atomi 
number greater than 25: further pro- 
gress must wait upon the discovery of 
means of correcting spherical aberration. 
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NOTES AND COMMENTS 


Maré¢garine 

T is just 75 years since margarine was 

first produced. What a pity it is that 
the British public cannot be given a 
double butter ration to enable it ‘to cele- 
brate the anniversary! All joking apart, 
however, we must admit that during this 
war margarine has proved itself a most 
successful substitute. As Mr. A. Jf. 
Anderson said, in his lecture on mar- 
earine manufacture, to the joint meeting 
of the Institution of Chemical Engineers 
and the Society of Chemical Industry, it 
has proved a reliable friend and has been 
of greater service than many of those 
commodities like fruit, fish, milk, and 
eggs, which before the war _ were 
eulogised by dietary experts and pro- 
claimed in glaring advertisements. On 
nutritional grounds there is nothing to 
choose between it and butter. Improve- 
ments which have been added to the 
original process devised by Mége Mouriés 
have brought the manufacturer to the 
stage when he can turn out a product that 


is. inferior to butter only in flavour and 
texture. To match the aroma of butter 
is a tricky business, and although 


chemists have identified acetylmethylcar- 
binol and diacetyl as being important 
constituents of butter aroma, it is still 
found best to rely on bacteria to produce 
the desired flavour. In the matter of 
texture, an infinite range of margarine 
varieties is possible, but here again the 
manufacturers seem to have some diff- 
culty in producing a product as attractive 
to the palate as is butter. It should not 
be forgotten, however, that the special 
“tropical ’’ margarine issued to the 
Services remains more appetising than 
would butter under similar conditions of 
extreme heat. 


Collegiate Exchange 


WELCOME note of genuine inter- 

Allied co-operation in the realm of 
science is struck by Professor Southwell’s 
letter published in 7he Times on Friday 
last week. An arrangement has been 
arrived at, between the Massachusetts 
Institute of Technology and the Imperial 
College of Science and Technology, 
whereby a regular interchange, after the 
war, of staff and post-graduate students 
will be maintained between the two 


institutions. The Rector of Imperial Col- 
lege likens the arrangements to the 
‘pairing ’’ of Oxford and Cambridge 


colleges, by which educational and social 
privileges are extended, by each college 
sso allied, to members of its ‘‘ opposite 
number *’; and one of the main merits 
of the scheme, in our view, is its essential 
informality, which is consonant with both 
the British and the American spirit. 
Professor Southwell, modestly but justly, 
goes on to expand on the honour done 
to the comparatively junior South 
Kensington College by its elder brother 
in Boston. It is a change, and a salutary 
change, for seniority in point of founda- 
tion to be acknowledged to an American 
institution. Our friends from the States 
must sometimes be a little wearied by our 
tacit assumption of the virtue that ad- 
heres to mere antiquity, and it is a good 
thing for both of us that the tables should 
for once be turned. Antiquity apart, the 
‘Boston Tech ’”’ is an institution that 
has won the deserved admiration of 
scientists and technologists throughout 
the world, and to have arranged this 
friendly agreement with it is a feather in 
the cap of Professor Southwell, and a 
great score for the college over which 
he presides. We feel sure that the mem- 
bers of Imperial College will see to it 
that their American ‘‘ opposite number ”’ 
does not lose by the exchange. 


Research in Sweden 


HE need for intensive research 

arising out of war-time necessities 
and shortages is by no means confined 
to the belligerent states; neutrals also 
have their proklems in a ‘‘ world war,”’ 
and have exercised great ingenuity in 
providing solutions for themselves. 
Sweden, for example, has been making 
great efforts to provide home-produced 
substitutes for certain imports, and at the 
annual meeting of the Swedish Academy 
for Engineering Research, the past 
president, Mr. Axel Enstr6m, gave a sur- 
vey of some of the achievements of 
Swedish research workers during the past 
vear. For example, two-thirds of the 
national requirements of phosphoric fer- 
tilisers have been met by utilising the 
apatite contained in certain iron ores, and 
three-quarters of the country’s needs of 
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nitrogenous fertilisers have been met by 
the construction of new factories. Shale 
oil has proved an excellent basic product 
for further treatment, and it can now.be 
converted into lubricating and _ trans- 
former oils, as well as shale benzene. 
The problem of petrol or benzene storage 
for lengthy periods has been solved by 
the addition of stabilising substances in 
small quantities, and <orrosion from 
petrol/alcohol mixtures in_ steel con- 
tainers has been prevented by coating the 
containers with a lacquer wot synthetic 
resin. 


Utilising Wood Products 


OOD lubricating oils are now pro- 


duced in Sweden from tree-stump 
tar, which also supplies _ softening 


preparations for road-surface pitch and 
substitutes for tallow and fat and for cer- 
tain pigments. Birch-tar oil replaces 
animal fats for the softening and preser- 
vation of leather. Research in wood-pulp 
and its by-products has made _ great 
strides. The production of viscose or 
rayon pulp is no longer dependent upon 
spruce wood, and by means of mechanical 
breaking in a vibration mill a product is 
obtained with uniform length of molecules 
and with correspondingly improved 
properties. By mixing synthetic resins in 
fibres and producing a chemical com- 
bination between the cellulose fibre and 
formalin, it has been possible greatly to 
counteract the creasing and shrinkage of 
cloth. Great advances have been made in 
both the yield and the quality of cellulose 
products. Synthetic resins are now made 
in Sweden by several firms, as well as 
lacquers for use in the electrical industry. 
and for paint manufacture. Products 
possessing rubberlike qualities are al- 
ready being turned out, and preparations 
for the manufacture of synthetic rubber 
on a small commercial scale are under 
way. 
Wholesale Prices in 1943 

HE general impression conveyed by 

the Board of Trade review of whole- 
sale prices in 1943, at any rate so far as 
industrial materials and manufactures 
are concerned, is one of increasin: 
stability. Taking, as usual, 100 as 
the average price figure in 1930, the 
Board of Trade index number at the 
end of December last was 165.7 in the 
industrial group, an increase of only 3.9 


JANUARY 22, 1944 


over the figure for December, 1942. This 
is the smallest annual rise so far recorded 
since the war, the previous increases 
having been 22.9 in 1939-40, 17-4 in 
1940-41, and 4.3 in 1941-42. The per. 
centage rise of 1943 over 1942 gives an 
even greater impression of stability, 
being identical (2.3 per cent.) with that 
for 1942 over 1941. Contributory to this 
factor have been the price of non-ferrous 
metals, which has remained stationary 
for over twelve months, and that of iron 
and steel, which has shown an increase of 
only 0.2 per cent. “On the other hand, 
the ‘‘ chemicals and oils’’ group has 
evinced a greater change than any, hav- 
ing increased 6 per cent, during 1943 
This was due mainly to rises of 18 per 
cent. and.35 per cent. in the prices of 
ground-nut and palm-kernel oil respec- 
tively (with a consequent rise of 203 per 
cent. in standard household soap), 
while the 13 per cent. rise in the price 
of varnish and the 83 per cent. increase 
in the cost of ‘*‘ Pool ’’ burning oil had 
a considerable effect also. Rubber (up 
31 per cent.) and mechanical wood pulp 
up 15 per cent.) accounted for a large 
share of the 4.1 per cent. increase 
recorded for the ‘‘miscellaneous’’ group. 
The stability of the metal-prices index 
will be rudely shattered this year, how- 
ever, by the notable increase in the price 
of tin which has already seen recorded. 








CANADA SHORT OF POTASH 
FERTILISERS 


Potash available for 


fertiliser purposes 
in Canada in 1944 will not exceed 35,000 
tons, representing about 80 per cent. of the 


quantity used in 1943, though this year’s 
demand for potash fertilisers is expectec to 
increase. This forecast was made by Mr. 
G. S. Peart, fertiliser administrator of the 
Agricultural Suppiies Board, recently. He 
said that rationing of potash is already in 
effect. Manufacturers of fertilisers have 
been allocated about 73 per cent. of the 
potash used in 1943 and have been instrucied 
to supply distributors with fertilisers con- 
taining not more than 73 per cent. of the 
potash supplied them in 1943. In turn, the 
distributors are expected to supply their 
farmer customers on the same basis. Most 
mixed fertilisers have been reduced two per 
cent. in potash content to maintain total 
tonnage, and these will still contain suih- 
cient potash for satisfactory results under 
most conditions. 
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World’s Largest Magnesium Plant 


Designed by British Technicians 


Hk plant of Basic Magnesium, Inc., in 

Southern Nevada, turns out more metal 
than any other single magnesium plant in 
the world. It uses all the peat moss Canada 
can supply, and all the power that Boulder 
Dam can spare, and its requirements in man- 
power and electrical equipment are colossal. 
It is a curious fact, however, that it is to 
the erstwhile superiority of Germany in 
magvesium production and technology that 
the company owes its existence. 

Allovs of magnesium were used by thie 
Germans in the last war and were manuiac- 
tured afterward by I. G. Farbenindustrie 
under the trade name of Elektron alloys. 
Major C. J. P. Ball, a British officer, he- 
came interested in these alloys during the 
war, and for years thereafter he worked to 
form a company to produce them in Eng- 
land. In 1936, he was successful, and Mag- 
nesium Elektron, Ltd., was formed, a com- 
pany which was able to purchase German 
patent information and had the benefit of 
German experience in magnesium produc- 
tion. At present the big MEL plant near 
Manchester accounts for about 80 per cent. 
of British magnesium production. 


Plant History 


Basic Magnesium, Inc., was originally the 
corporate result of a union between Mag- 
nesium Elektron, Ltd., which was to furnish 
the technical knowledge, and Basic Refrac- 
tories, Inc., Cleveland, Ohio, which was to 
supply the raw material and direct the enter- 
prise. Defence Plant Corporation financed 
the deal whereby a magnesite deposit in 
Gabbs Valley, Nevada, owned by Basic Re- 
fractories, would be developed, and a reduc- 
tion plant erected on a site convenient to. 
Boulder Dam power. The contract 
signed on August 13, 1941; the desert site 
was prepared in September; foundations 


were being poured in November; and in 
August, 1942, magnesium ingots were being 


produced. Plant design was diretted bv 
Dr. S. J. Fletcher, chief chemist,, and J. R. 
Charles, chief engineer, of the British com- 
pany. Accompanied by some 3000 drawings 
and specification sheets, these two men left 
England in May, 1941, on a ship which was 
torpedoed and sunk in mid-Atlantic. Fletcher 
and Charles were picked up by other ships 
in the convoy, but the drawings were lost. 
On arrival in Cleveland on June 3, they 
cabled to England for microfilm copies of 
the entire set, the first of which arrived by 
special bomber on June 7, 

At first, Charles and Fletcher were asked 





_ * Abridged version of article by Robert H. Ramsey 
in Engineering and Mining Journal, Oct. 1943, p. 61. 


was 


to design a plant to produce about 45 tons 
of magnesium daily, but no sooner had they 
completed this design than they were asked 
for more than treble the output. Naturally, 
fhis, involved more than multiplying every- 
thing by three, and the result was an enor- 
mous amount of work handled by these two 
men under the greatest possible pressure. 
In three months they did a job that might 
reasonably have oceupied a year in ordinary 
times. Following the first production of 
magnesium in August, 1942, however, the 
output of metal did not come up to expec- 
tations. Whatever the cause, the effect was 
that on October 26, 1942, the Anaconda 
Copper Mining Co., at the invitation of 
Government agencies, assumed direction of 
B.M.I. by buying the controlling interest 
held by Basic Refractories. The status of 
Magnesium Elektron, Ltd., was not affected. 
and Charles and Fletcher remain at the 
plant in their former capacities. 


Transporting the Ore 


The mine, some 300 miles north of the 
reduction plant, is far up on the side of cne 
of the vast Nevada valleys, Here, 31 miles 
from the railway and 1100 miles by rail from 
the reduction plant, is a concentration of 
almost pure magnesite. Ore sent to the mill 
must meet certain requirements of composi- 
tion. It must contain not more than 4 per 
cent. insoluble material, 4.5 per cent. CaO, 
or 2 per cent, FeO and Al,O,. MgO con- 
tent should be about 40 per cent. 

The calcined magnesite is carried to the 
railway in trucks with semi-trailers. These 
have specially-designed bodies made in the 
form of bottom-discharge hoppers, the gates 
of which are made to fit the unloading bins. 
As soon as sufficient trucks are available, 
the long rail haul will be eliminated, and 
the calcined material will travel directly to 
the plant by road. 

The sequence of operations in the rain 
reduction plant is as follows: (1) calcined 
magnesite, mixed with coal and peat and 
suitably prepared, is heated in furnaces 
(called chlorinators) in an atmosphere of 
chlorine; (2) the anhydrous MgCl, form:ed 
in the chlorinators is transferred to elec- 
trolytic cells, where molten magnesium col- 
lects in a pool on the electrolyte’s surface ; 
(3) the molten magnesium, dipped out of the 
cell by hand, is then refined and cast into 
bars. In addition to these main units, the 
preparation plant, the chlorinators, the cell 
houses, and the refining plant, the company 
also operates a chlorine plant, a flux pre- 
paration plant, a caustic soda plant, a brine 
plant, and a MgCl, liquor-preparation plant. 

On arrival at the reduction works the 
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concentrates are dumped into hoppers, from 
which elevators carry the material into one 
of five G0-ft. silos, each of which holds about 
2000 tons. These concentrates must con- 
tain less than 1.5 per cent. CaQ. 1 per cent. 
insoluble matter, and 0.5 per cent. each of 
FeQ and ALO... Not all the concentrate 
need be calcined magnesite, however. Up 
to 75 per eent. of the concentrate used van 
be the carbonate, but ordinarily not so much 
carbonate is used, and magnesium oxide 
makes up the greater part of.the raw mate- 
rial. 

The other primary constituents of the feed 
to the reduction plant are peat moss from 
Canada, coal from Utah, and certain saits 
of unspecified composition which assist in 
the subsequent reactions. Coa] acts as re- 
ducing agent and peat makes the mixture 
porous. For use in the process, the peat is 
shredded in a hammer mill to minus-8 mesh. 
The coal and the salts are ground to minus- 
200 mesh, and all three ingredients are then 
stored in small concrete silos. 


BASIC MAGNESIUM, INC. 
MAIN REDUCTION WORKS 
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These five materials—magnesia, inagne- 
site, peat, coal, and salts—are removed as 
needed by belt conveyors to the proportion- 
ing plant. Here each is weighed out of its 
respective bin by a feeder and sent by screw 
conveyor to one of several rotary mixers. 
From these mixers the charge is fed con- 
tinuously to several pug mills, in which con- 
centrated magnesium chloride solution is 
mixed with the dry mass until a thick dough 
has been produced. This magnesium chlor- 
ide solution is obtained by mixing calcined 
magnesite’ with HCl derived from the chlcri- 
nator exhaust gases. Between this point 
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and the chlorination step, two processes are 
followed. The purpose of each is to dry 
the dough in pellet form so that it will make 
a@ more suitable feed for the chlorinators 

In one part of the preparation plant, the 
dough from the pug mills is extruded by a 
screw conveyor through a rectangular open. 
ing, 8 by 10 in., and 1s cut into 2-in. bricks 
which pass on a metal conveyor through a 
drying oven. They are then conveyed on 
small cars through a tunnel kiln, where suffi. 
cient heat is applied to cement the mix but 
only to char the peat in the mixture. These 
hard blocks are then broken into 2-in. lumps 
and are ready for the chlorinators. 

In the other part of the plant, the dough 
from the pug mills is fed to rotating cylin 
ders in which the pasty mass is broken and 
formed into a collection of balls or pellets 
averaging about an inch in diameter. These 
pellets are discharged into driers and thlien 
pass into one of four rotary kilns, 100 ft. 
long. After passing through water-cooled 
cylinders, the rotary-kiln product is ready 
for the next step. 

The pellets of mixed and dried raw mate 
rial are transported in trains of small cars, 
each one a kettle-shaped pot holding about 
300 lb. of pellets, to the chlorinator build- 
ings. Each of these many-storied duildings 
is divided into two main rooms, in one of 
which are eight chlorinators, while 
in the other and larger room are &8 elec- 
trolytie cells. 


Chlorine Plant 


With a capacity of about 200 tous of liquid 
chlorine per day, the B.M.I. chlorine plant 
is one of the largest ever built. The Hooker 
cells are housed in two buildings, 450 in 
each. Salt is obtained by special Govern- 
ment permission from Death Valley and is 
dissolved in water in turbo-agitators. The 
solution is brought to the proper concei- 
tration in large evaporators and is then 
pumped through the cells. A current of 
750 amp. is applied to the cell circuit; volt- 
age drop is about 3.3 per cell. For the 
present the hydrogen, the hydroxide, and the 
residual salt are all going to waste, pending 
conetinatiibe of means for their recovery. 
Eventually, the hydrogen will be collected 
for sale, as will the sodium hydroxide. The 
remaining salt solution will be concentrated 
and re-used. Because chlorine is released 
in the electrolysis of magnesium chloride, 
most of the chlorine used in the chlorinators 
will come directly from the cell house, and 
eventually the chlorine plant will be required 
only to make up losses in the circuit. When 
this balance has been attained. B.M.I. will 
have available for sale much of its liquid 
chlorine production. 

To get back to the chlorinators, to which 
the chlorine is pumped in the gaseous state : 
these are cylindrical furnaces about 12 ft. in 
outside diameter and 25 ft, high, consisting 
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of a metallic shell enclosing a refractory 
lining. In this shell are a bell-and-hopper 


arrangement at the top for introducing the 
pellets, an inlet for chlorine gas, six open- 
ings through which carbon electroaes pro- 
ject into the interior, a port for the removal 
of waste residues, an exhaust port where 
gases escape from the furnace, and a tap 
hole near the bottom where molten MgCl, 
is removed. 


Operating Method 


Operation appears fairly simple. About 
300 lb. of fresh dry mix, prepared as out- 
lined, is dumped into the top of the chlori- 
nator every hour or so, and the accuinu- 
lated molten MgCl, is drawn off below, also 
about once an hour. Inside the chlorina- 
tors, the electrodes, arranged in two sets of 
three each, carry a current which raaintains 
an interior temperature of over 850°C., or 
suflicient to permit reduction of the MgO 
contained in the dry mix. Under these con- 


ditions magnesia combines with carbon and 
chlorine to form anhydrous magnesium 


chloride and carbon monoxide. The molten 
chloride collects in the lower part of the 
furnace in a pool. Exhaust gases of the 
chlorinators carry hydrochloric acid and 
some magnesium chloride, as well as carbon 
monoxide. These gases pass through scrub- 
hing towers and various solution tanks in 
which the HCl and the MgCl, are dissolved 


out. The resulting acid “solution is then 
neutralised with calcined magnesite, evap- 


orated to a high concentration, and stored 
for use in mixing the ‘‘ dough ’’ which even- 
tually constitutes the chlorinator feed. 

Left behind in the chlorinator is a residue 
composed of silica, alumina, iron oxides, 
and other impurities. Because these im- 
purities are present in such small amounts, 
they do not accumulate rapidly, and only 
after about three weeks of operation is it 
necessary to shut the chlorinator down to 
clean out the residues. Electrodes ure also 
changed or renovated at this time. 

When it is desired to tap a furnace, a 
truck-mounted ladle is moved up underneath 
the tapping point. The clay plug in the 
tap hole is driven out and a red stream of 
liquid anhydrous MgCl, pours out. The 
fluidicy of the chloride is rather surprising ; 
it flows and splashes like water, in contrast 
to the behaviour of molten metal. When 
full (each ladle carries about 2 tons) the 
ear bearing the ladle is driven to the banks 
of electrolytic cells, each one of which has 
openings in the top fitted with small doors. 
These doors are opened in turn, a funnel- 
like apparatus is inserted into the opening, 
and the molten chloride is poured into the 
cell through the funnel. A _ ladle-full suf- 
fices to refill several cells, and the ladle, 
when empty, is immediately returned to a 
different chlorinator for another load. 

The cells, arranged in eight rows of eleven 
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each, are covered receptacles about the size 
of two bath-tubs placed side by side. The 
tanks are steel, but the entire lining is of 
a refractory material. Through the covers 
of the cells project the electrodes, six steel 
cathodes and three graphite anodes, and an 
exhaust pipe through which chlorine leaves 
the cell. The gas escapes at the anodes and 
is caught by shields which enclose the anodes 
to a depth well below the electrolyte surface. 
Magnesium metal forms at the unshielded 
cathodes and gradually collects in a_ pool 
on the surface of the chloride. Looking into 
the cell, one sees the bright red surface of 
the molten chloride swirling violently under 
the pull of the magnetic field. Swept here 
and there on this surface are numerous shiny 
globules of metallic magnesium, drops which 
eventually coalesce to form a pool of the 
metal several inches deep. When this con- 
dition has been reached, two men dip out 
the molten metal into a gas-heated ladle for 
transfer to the first casting operation, There- 
upon more chloride is poured into the cell 
and the cycle is repeated. Magnesium is 
removed from each cell about once a day. 
The impure magnesium taken from ihe 
electrolytic cells is carried in the _ truck- 
mounted ladle to a row of moulds at one side 
of the cell room. In these moulds the mag- 
nesium is cast into short cylindrical pigs, 
each one weighing about 60lb. The pigs 
are removed as needed to the refining plants. 
The electrolytic procedure is simplified to 
the extent that the chlorinators produce ab- 
solutely anhydrous MgCl,. Efficiency of the 
B.M.I. electrolysis is well over 85 per cent., 
which was the highest mark attained pre- 


viously. 
To supply the 20,000 amp. current re- 
quired, both motor-generator sets and 


mercury-are rectifier equipment are used, 
with rectifiers supplying 60 per cent. of the 
power. Total power used is 220,000 kW ., 
enough for a city the size of Los Angeles. 
In the actual electrolysis, about 8 kWh. are 
used per Jb, of magnesium produced. Power 
enters the plant at 232,000 volts, is irans- 
formed down to 13,800 volts, and the portion 
used for electrolysis is converted to d.c. 
Refining Units 

B.M.I. now has a fine new refining plant 
and others are being built, but in the early 
days of the operation Magnesium was re- 
fined ‘‘ by hand,”’ so to speak, because de- 
mand for the metal was so urgent. One 
of the original refining plants is still operat- 
ing in order to keep the flow of magnesium 
ingots at its maximum, pending construction 
of a new refining unit. The new refining 
unit is housed in a separate building, and in 
this one unit nearly all the current output 
of metal can be refined. Along one side of 
the central room of the refining plant is a 


raised platform built around eleven pot 
furnaces, heated by oil, each holding two 
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tons of molten metal. The raw magnesiuin 
pigs from the cell houses are melted and 
purified in these pots. 

When the sludge has settled to the bot- 
tom, the pot itself is lifted bodily out of 
the furnace by an overhead crane and is 
transferred to one of three casting machines 
on the opposite side of the room. These 
machines consist of an autgmatically con- 
trolled tilting frame to hold the pot, and an 
endless chain of 5-lb. moulds to receive the 
molten metal. The frame is, in fact, a ult- 
ing furnace, for it is heated by propane to 
keep the metal at the proper temperature 
during the pouring. The tilting is syn- 
chronised with the movement of the mould 
chain, so that each mould is filled with 
exactly the right amount of metal. One 
side of each mould is built up in a V shape 
which overlaps -the low side of the neigh- 
houring mould, so that no metal is spilled 
as the chain advances. Movement of both 
furnace and chain is consistently smooth, 
aud the choking atmosphere of SO, which 
surrounds the hand operation is absent. A 
reducing atmosphere does surround thie 
moltein metal until it solidifies, but no fumes 
escape into the room, 

Care is taken to prevent pouring out any 
of the sludge which has settled at the bot- 
tom, and when all possible pure metal has 
been poured out, the tilting furnace is re- 
turned to an upright position and the pot 
removed. The empty pot is transferred to 
the cleaning room and a fresh pot is imme- 
diately placed in the casting machine. I» 
the cleaning room, the pots are emptied of 
sludge, and as much metal as possible is 
recovered. After a rapid inspection aud 
cleaning, the pots are swung out again and 
put back into the nearest empty furnace to 
be refilled. 








New Control Orders 
Animal Oils and Fats 


HE Animal Oils and Fats (Provisiviial 
Coutrol) Order, 1939, the Animal Oils 


and Fats (Saponification and Splitting) 
Order, 1941, the Technical Tallows and 
Greases (Home Melt) Maximum Prices 


Order, 1941, and the Dripping (Maximum 
Prices) Order, 1943; have been revoked, and 
the provisions of these Orders have 
been re-enacted and consolidated in a new 
Order—the Animal Oils and Fats (Control 
and Maximum Prices) Order, 1943-(S. R. 
& O. 1943, No. 1768), which came into force 
on January 16. The only changes of impor- 
tance are: (a) quantities of not more than 
2 ewt. of home melt tallows and greases are 
released from the maximum price control; 
(b) the percentage of free fatty acids allow- 
able in dripping is reduced from 2 to 1.5; 
and (c) suet is removed from the schedule 
of specified oils and fats. 


JANUARY 22, 1944 
LETTER TO THE EDITOR 
Muriate of Potash 


Sir,—On page 40 of your issue of January 
8, it is stated that “ this country is receiy. 
ing its supply of muriate of potash for 
agricultural purposes from America and 
Russia.’” The author was apparently un. 
aware that the bulk of the-muriate of potash 
imported to this country since the war 
comes from Palestine.—Yours faithfully, 

PALESTINE POTASH, LTD.., 
G. A. STOLAR, 
Secretary. 





1944, 


January 12, 








Gas Industry’s Future 
Local Government Proposals 


N interim report has been issued by 

the sub-committee of the Association of 
Municipal Corporations which was ap- 
pointed to consider the report of the Post- 
War Planning Committee of the British Gas 
Federation. The present report claims that 
the B.G.F. report did not give suificient 
consideration to the transfer of the gas 
industry to local government ownership, 
and expresses the view that the gas indus- 
try should be operated as a social service 
for the benfit of the community, rather than 
for commercial gain. 

The sub-committee evidently views with 
some alarm the proposal that, where integra- 
tion cannot be brought about by agree- 
ment, it will be forced upon the owners of 
undertakings through a decision of the oro- 
posed Integration Tribunal, ratified, where 
unecessary, by Parliament. The fear :s, 
from the Corporations’ point of view, that 
as the policy of the large gas concerns may 
be the acquisition of undertakings at pre- 
sent owned by local authorities, the local 
authorities might be -at a disadvantage if 
the British Gas Association were to be the 
body responsible for initiating integration. 
The suggestion is therefore made that, if 
integration is to take place in the gas in- 
dustry, a review of the industry as a whole 
must be made by some independent body, 
and proposals arising from their findings 
should be presented to Parliament with 4 
view to appropriate legislation. 

The report has been presented to the 
Minister of Fuel, and a further report is 
being prepared on the question of pubiic 
ownership for the gas industry. 








The U.S. Department of Justice has filed 
a suit in the Federal Court, aimed at breaking 
up an alleged international cartel in 
quebracho. Three U.S. corporations, one 
Canadian, one Argentine, and one British 
—the Forestal Land, Timber and Railways, 
Lid., of London—are involved. 
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FUEL ECONOMY IN THE CHEMICAL INDUSTRY 





Fuel Efficiency Lectures 
IV.—Grinding Plant 


i by J.C. FARRANT 


> there are so many factors involved 
Ai the various processes of which grind- 
ing equipment forms a part, it is a matter 
for the plant manager to consider whether 
by reason of improvements it pays to grind 
fewer hours, thereby saving coal direct, or 
by increasing production by unit of power, 
thereby economising coal. An analysis of 
the cause of those effects which reduce effi- 
ciency is here submitted as a basis for pro- 
moting discussion, regardless of the type of 
machine used. 

To counteract fluctuations in the physical 
or chemical characteristics of the material 
to be ground, the feed to the grinding unit 
must be controlled so that the rate of feed 
is proportional to the work to be done, This 
may be the responsibility of the charge 
hand, or automatic (mechanical or electri- 
cal’ feeding may be used 


Variation in Size of Feed 


Au inerease in the size of the feed above 
nortial is one of the most common causes 
of wasted power. The harder and tougher 
the material to be ground, the greater the 
drop in grinding efficiency. If this condi- 
flon is temporary, the controls above re- 
ferred to are adequate, but if a large ton- 
nage of coarser material has to be dealt 
with, the problem is managerial. A feed 


coarser than normal is usually attributable ~ 


to the deformation of wearing parts or a 
change in the setting of the preliminary re- 
duction machines. The power required to 
prepare feed to mills by suitably designed 
crushing equipment is only a fraction of that 
required by grinding mills when performing 
a duty for which they are not designed. 

4 controlled feed to the grinding section 
is usually obtained by closing the circuit of 
the weihine unit with screens, and is an- 
other method by which power has been 
saved. Alternatively, close attentign to the 
gaps or setting is required, and adequate 
replacement of wearing parts is needed, to 
maintain an even feed. The elimination of 
‘fines’ by sereening ahead of crushers 
has also saved power, 


Moisture in Feed 


The degree of surface moisture that can 
be satisfactorily dealt with in a mill depends 
on several factors: the type of mill, the 
nature of the raw material, and atmospheric 
conditions. If the finished material is free- 
running and shows no tendency to pack at 
any point, drying is unnecessary. In general, 


> 


the cost of the coal used to dry is more 
than counterbalanced by the saving in 
power in the grinding section. 

In the production of powders below the 
sieving range, it becomes even more impor- 
tant to maintain maximum fluidity of the 
material, although stickiness may be causéd 
by factors other than moisture. The stick- 
ing of fine particles to bins, bunkers, chutes, 
and in grinding equipment is @ common 
source of trouble and waste of power, The 
application of electric vibration, however, 
has contributed materially to the solution 
of this problem, and eliminates the cost of 
maintenance caused by hammering. 

It frequently happens that an _ open- 
circuit plant is installed for a given duty 
which is satisfactorily performed. Subse- 
quently, a finer grading is required, and to 
meet this condition without change would 
mean a reduction in output; but with the 
addition of fine-classifying equipment and 
operating in closed circuit with the existing 
mill, output has been increased and _ the 
finished product more closely controlled. 
The tailings or oversize are returned to the 
mill for further grinding. Conversely, the 
raw material may be delivered with a large 
quantity of material already fine enough for 
ultimate use; it merely retards output to 
feed such material to a mill, and in such 
cases separating equipment has been in- 
stalled ahead of the mills, thereby saving 
power. 

Grading Specifications 


Grinding efficiency or cost of production 
has been seriously affected by the issue of 
haphazard specifications. On the other 
hand, a rigid synthetic specification com- 
posed of several fractions may be issued, 
based on laboratory experiments, which does 
not conform to any known curve. Technically 


‘ speaking, any specification could be repro- 


duced in practice, given sufficient equip- 
ment, but mechanical efficiency is a relative 
term which must be subordinated to cost of 
production. The necessity for close co- 
operation between the laboratory and the 
process side must be emphasised. 

Batch methods of grinding have to a con- 
siderable extent been superseded by con- 
tinuous grinding in- closed circuit with 
classifiers, resulting in lower costs of pro 
ducticn and a close control of the finished 
product, which is a function of the classifier. 
Continuous grinding cannot always be em- 


ployed satisfactorily where small quantities 
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of a variety of materials are required to be 
ground in batches, where small-scale grind- 
ing and mixing of two or more different 
materials are required, and particularly in 
grinding and mixing minerals where volatile 
solvents are used, but -a prepared and con 
trolled feed to batch mills is always prefer- 
able, from an efficiency standpoint, to 
charging with a rough unclassified feed 
without sufficient previous crushing. 


General Maintenance and Operation 


It is impossible here to refer to the many 
details which waste of power. 
‘* Lubrication ’’ is very unportant. Large 
sums are spent annually on research in 
order to develop lubricants with special 
properties. Advice on this subject is avail- 
able to industry through the various groups 
handling lubricants. Automatic lubrica- 
tion has replaced the oil-can or grease-gun 
with good results. 

Operation brings in the personal factor, 
often the most important with regard to 


Cause 


‘saving coal,’ and in _ particular, the 
charge-hand or ** mill man.’ A good mill 


man will get the utmost out of a poor plant 
and press for umprovements. An indifferent 
mill man in charge of a highly efficient plant 
may be the cause of loss of output amount- 
ing to thousands of tons per annum or a 
few tons of a valuable product, which 
amounts to the same thing, and it may not 
be entirely his fault. The cost of reduction 
or grinding in mauy cases constitutes the 
largest single item of the total cost of. pro- 
duction. Yet too often a charge-hand’s 
duties are often rigidly circumscribed, so 
that in effect he is required only to see chat 
the wheels keep turning, and is called on 
to report only if anything goes wrong, 
whereas the essence of a good inill man is 
intelligent anticipation in order to prevent 
trouble from arising. It is not sufficient for 
a mill man to be thoroughly au fait with 
mills under his charge. He must have a 
sound knowledge of the equipment that pre 
cedes grinding, and in extraction plants 
must be familiar with the process following, 
as each section is dependent on the other. 
It is not the machine so much as the varia- 
bles previously referred to which may affect 
the coal consumed if appropriate action is 
not taken. 
Discussion 


@. Following Mr. Farrant’s’ remarks 
about the importance of intelligent eperation 
of the machine by the man on the spot, 
could he tell what instructions should be 
given to the operator and how he is to know 
when things are going wrong? 

A. This question of operating personel 
is one of the most important factors in rela- 
tion to the saving of fuel. Low cost of 
operation depends upon the type of man 


and the kind of training received by the 
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man, Or men, in actual charge of the pro- 
cessliig machines ; ol the other hand. ls 
not conducive to high efficiency if the wrong 
type of man is chosen or the mill maiu’s 
actions are restricted in order to keep the 
wheels turning, and he is allowed to report 
to higher authority ouly if anything 
\ rong. 


= JES 
In certain cases good eflicieicy has 
been maintained and oftén increased by the 
application of a bonus system 
monthly output to the required = grading. 
More opportunities should be given to the 
mill men for an occasional visit to manu- 
facturers’ plants and to processiig plants 
sunilar to those which they operate, in order 
to widen their knowledge of the factors in. 
volved and to stimulate interest. 

®. Do makers of grinding machines give 
enough attention to the design of feeding 
appliances? Disintegrators have been seen 
where a man just puts a bucketful of stuff 
down now and again, poking it into the 
machine. 


based on 


A. Accurate control of feed to mills< is 
esseltial. Automatic means of control are, 
in consequence, being more widely adopied. 


Overload Factors 


@. How much overload should be alle» 
on machines? 

A. With a motor-driven mill, there are 
two factors: the overload on’ the motor and 
the overload on the mill. Generally speak- 
ing, overloads on either are undesirable, and 
in the mill the product must suffer either 
in reduced capacity or in grading. With 
the motor, safety arrangements are applied 
so that the motor is automatically tripped 
out when any serious overload occurs; on 
the other hand, there are certain cases, 
where the load is even, in which motors 
have been run for long periods at 5 per 
cent. over their rated capacity. 

. Mr. Farrant’s paper seems to have 
been a most admirable example of the type 
of paper wanted at these meetings, and has 
brought out all the practical] points hat 
have been run up against in operation. One 
point on which Mr, Farrant did not touch 
in ball-milling is the grading of the balls 
due to wear and the renewal of the correct 
size. A case was mentioned of four rotary 
kilns iired with pulverised fuel. A more 
or less mechanical screening device ‘as 
rigged up to sort out the right sizes, «nd 
by charging with the right amounts and re- 
charging the mills the power consumption 
was kept down by 10 per cent. That prob 
ably varies very much from one class of 
material to another, but could facts along 
those lines be added? 

The subject of irregularity of feeding is 
certainly of the greatest importance, an 
it really applies more to the small disinte- 
grating type of mill than to the large air- 
swept or wet-grinding mill. But the point 
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which Mr. Farrant made about allowing 
the size of classification toget out of hand 
on the crushing end can also apply in a 
closed circulation mill, where, if the classi- 
fier goes wrong, or if the grading or grind- 
ing due, for example, to the size of the balls 
in the ball-mill is irregular, the result may 
be that far too much stuff is being turned 
round and round instead of being removed 
at the right size. That reinforces Mr. 
Farrant’s remark on _ specifications. A 
number of discussions have been had on 
this subject, where cases have been quoied 
of specifications of an inordinately strict 
and stringent nature, very often laid down 
by people who did not know how to mea- 
sure them, and the result has been absorp- 
tion of power for no good purpose. On 
grinding is it not true that more economy 
could be made in the direction of fuel sav- 
ing by overhauling specifications than by 
overhauling mill plant? 

A. There is no doubt that the rationed 
ball-load gives the maximum efficiency. The 
only reason that more use is not made of 
rationed hball-loads is the time and expense 
necessary to stop the mill, take out the 
charge, regrade the balls and fill the mill 
again. Therefore, the application of 
rationed ball-loads depends upon local con- 
ditions and the particular problem. It is 
really a question of balancing the economic 
factor against mechanical efficiency. 


Specifications 


Regarding the question: “ Are there not 
far too many over-stringent specifications 
for finished material which result in the 
absorption of power?’’, the answer is 
* Yes.”’ It is of paramount importance to 
issue correct specifications because the power 
consumption and the total costs are directly 
affected. The method by which a_ product 
is measured should be agreed. Specifica- 
tions built up from laboratory experiments 
are not necessarily correct for full-seale 
plaut production. The necessity for clear 
specifications hecomes even more important 
when dealing with sub-sie®¥e sizes, as it is 
not only a question of the cost of reducing 
the particular material to the surface re- 
quired, but other factors are involved, such 
as agglomeration of the super-fines which 
may affect subsequent extraction. From a 
grinding standpoint, there should always 
be an upper limit, such as not more than 
9 per cent. larger than 10 microns and uot 
less than 75 per cent, minus-5 microns. Such 
an example can be correlated to a surface 
factor with a reasonable tolerance,. so that 
rapid checks can be taken during mulling 
operations with instruments suitably de- 
signed for this purpose. 

With regard to the question concerning 
classification efficiency in relation to circu- 
lating loads, it is true that a classifier im- 
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properly designed or operated will have a 
direct effect on the output of the silling 
system and the consequent increase in ihe 
circulating load being returned for regrind- 
ing. If too many fines are included in this 
circulating load, it requires modification to 
the setting and/or re-design. of the classifier 
or its components, and it is by studying 
such results in the field that developments 
in design arise. 

Q@. Will Mr. Farrant give us some 1n- 
formation on the effect on power of asking 
for the grinding to be too fine? It is very 
often found in practice that the reaction Le- 
tween two solids goes so fast that a some- 
what larger size can be asked for. For exam- 
ple, the difference between 99 per cent. 
through the 100 and 99 per cent. through 
the 200 might not be vital for some pro- 
cesses. 

A. The power absorbed in grinding cer- 
tain materials from 99 per cent, minus-]00 
to 99 per cent. minus-200 is approximately 
double, but the power varies with the class 
of mineral to be reduced. A specific in- 
stance comes to mind as an illustration: 
Two mills of a similar type grinding the 
same coal—one,:for steain-raising, requiring 
90 per cent. through 100 B.S.S., and the 
other pulverising coal for metallurgical fur- 
naces, where the requirements were 9% per 
eent. through 200. For the first the power 
absorbed was 14 kW, and for the second 
25 kW per ton. 

. [I was particularly interested in the 
slide which Mr. Farrant showed giving a 
particular instance in which crushing was 
more economically done to the size of 4 in., 
after which it was more efficient to go on 
to grinding. My own particular job is pig- 
ment manufacture, and we have tc deal 
with a very wide range of material. Has 
that approximate size of | in, to be varied 
within wide limits? 


Crushing versus Grinding 


A. ‘The size at which it pays to crush a 
mineral prior to grinding depends upon the 
hardness and/or toughness of that mineral. 
It has already been shown that on hard 
tough minerals for large scale milling, 2 in., 
or slightly below, indicates the present most 
economical size at which to crush. The 
combined crushing and grinding 
shown on the slide is based on hard abra- 
sive minerals and, in general. the softer the 
mineral the coarser it can be fed to ihe 
grinding units. Some types of mill will take 
a coarser feed than others. As an example, 
it would not be desirable to pre-crush 
gypsum too fine, as there is a possibility of 
getting metal-to-metal contact between the 
rollers and the grinding elements. In such 
cases } in. to 1 in. is the preferable size of 
feed. Conversely, there are materials, such 
as cast iron and certain abrasives above the 


curve 
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hardness scale of 8, which it pays to crush 
to i in, before final reduction ffor fine 
grinding. 

. Would it be more*economical to crush 
limestone (60 lb. lumps) prior to grinding, in 
three stages or in two? 

A. This depends upon the silica con- 
tent of the limestone. A reasonably pure 
natural limestone is not an abrasive. The 
first step would be by jaw or gyratory 
crusher and the second by high-speed swing- 
hammer type. In two stages, a product 
passing ? in, would be obtained which would 
be a satisfactory feed to mills designed for 
the grinding of limestone; if, on the other 
hand, the limestone were of a hard dense 
variety containing silica, a third stage to 
#in. or din. might well improve the over 
ail efficiency in reducing from run-of-mine 
to the finished product. Three-stage crush- 
ing is common practice for the reduction of 
hard abrasive minerals on large-scale plants 
from run-of-mine to a size suitable for the 
milling section. The present practice is to 
screen that material which is fine enough 
from each successive stage and transport 
these fines to the mill bins, thereby increas- 
ing the efficiency and throughput of the 
crushing section. 


Optimum Speed 


Q. Is there an optimum speed for the 
most efficient running of a ball mill, and 
does that speed vary with the amount of 
noise emitted ? 

A. There is an optimum speed. The 
noise emitted varies with the speed and the 
amount of material inside the mill. The 
optimum speed depends upon several factors 
and is usually from 65 to 85 per cent, of 
critical in a ball-mill, 

Q. The lecturer mentioned that there 
was a combination curve for the best effi- 
ciency between crushing and grindmg. Is 
there a similar curve between grinding in a 
ball-mill and the classifier, and is the relation 
between the power absorbed by the crusher 
and the classifier sufficient to give a similar 
efficiency of power ? 

A. It would be difficult to construct a 
similar curve of practical value between 
grinding and classifying, as two different 
factors are involved, whereas with crushing 
and grinding it is merely a question of estab- 
lishing a point on the combined curve in 
reducing the mineral from one size to a 
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smaller size. In a dry-grinding air-swept 
unit the power required by the fan as com- 
pared with that of the mill may be 20 per 
cent. to 100 per cent., which indicates the 
variables associated with this type of redu: 
tion. This ratio differs considerably with 
the type of mill used and whether the mill 
is operated with cold or hot air for drying 
purposes. 


Selecting the Type of Mill 


@. Can it be stated what is the relative 
power required with a roller, a hammer- 
mill, and a ball-mill doing a similar type 
of operation ? 

A. The _ roller-mill absorbs the least 
power per ton. The ball-mill absorbs less 
power per ton on fine grinding than the 
hammer-mill, and the hammer-mill absorbs 
less power per ton for coarse grinding than 
the ball-mill. The selection of the type of 
machine, however, depends very largely on 
the physical characteristics of the materia! 
to be ground—quite apart from the question 
of power absorbed; other factors being 
maintenance, availability, floor space occu 
pied, and capital cost. 

Q@. Has the lecturer any experience of 
possible electrostatic conditions affecting 
the classification of the material ? 

A. Yes, in certain cases where the mill 
has been earthed, the sticking caused by 
electrostatic conditions has been prevented 
Sometimes, however, earthing the mill has 
had no effect on the sticking propensities 
of fine particles in the mill system, 

Q. With a tube-mill grinding. silica 
with pebbles, the size of the pebbles de- 
creased in course of time, and the smallei 
sizes had to be rejected. The size of the 
pebbles influenced the characteristic of the 
final ground powder. Did this introduce 
another variable into the effectiveness of 
the microphone device ” 

A. Yes, worn pebbles are of little use 
for grinding, and the note will undoubtedl\ 
change. The worn pebbles should be re 
moved. 

Q. If the note-range of the mill varies 
because the mill charge contains fragmen 
tary pebbles, would it be possible to adjust 
fhe contro] of the microphone to the new 
note and thus maintain maximum efficiency 
under the changed conditions? 


A. Yes. 








THE PRODUCTION 


details concerning the 


OF PENICILLIN 


production and properties of pencillin were 


{TEST 
LL recounted. in our issve of January 8, in Mr, Colman Green’s admirable 


review of last year’s progress in drugs and fine chemicals. 


page, some 


On the opposite 


stages in the preparation of penicillin are illustrated, beginning 


with a portrait of its discoverer, Dr. \Alerander Fleming. 
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1 (left). Professor Alexander Fleming, F.R.S., discoverer of penicillin, at work 
in his laboratory at St. Mary’s Hospital, London. 


2 (right). Specimens, prepared by Professor Fleming, of Penicillium growing in 
agar-agar culture dishes. From top left to bottom right is shown the growth at 
from one to ten days. 
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3 (left). The mould is set to grow in flasks 24 sq. in. in area, developing, as it 
grows, the appearance of a crinkled mat, known as a “‘felt,’’ During the process 
of growth it exudes penicillin into the synthetic nutrient. 


4 (right). A rack containing a single day’s output from a factory where penicillin 


is prepared. In each of these 300 flasks a single dose of penicillin is being made. 
Three weeks or more is occupied in the preparation of the clinical material. 
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The Education of Chemists 
Report of the Advisory Board 


ROPOSALS for the education of the chemist 

of the future have been published ina report 
of the Chemistry Education Advisory Board, 
issued by the Royal Institute of Chemistry. 
Professor Alexander Findlay, president of the 
Institute, is chairman of the Advisory Board. 

Initially, the report considers the type of 
education for chemistry desirable in schools. It 
points out the danger of misdirecting pupils 
into the wrong type of school, not merely 
through a faulty assessment of the scholar’s 
aptitude or ability, but also through Msuflficient 
appreciation of professional requirements and 
educational needs of the practising chemist. 

For pupils leaving school at the minimum 
school-leaving age, whether 15 or 16, the report 
envisages a broad general and scientific educa- 
tion. The advisory board agrees with the 
Norwood Committee that a study of Natural 
Science should find a place in the education of 
all pupils up to the age of 15 (or 16); such a 
study should comprise a firm basis of factual 
knowledge, followed by training in scientific 
method and the inculeation of the spirit of 
It is pointed out, incidentally, that 
for the future welfare, not only of industrial 
science, but also of the nation in general, all 
those who may afterwards become leaders of 
the people, in whatever walk of life, should gain 
a fuller appreciation of scientific method and a 
greater understanding of the power of scientific 
knowledge. 


science. 


A Wider Basis 


Strong criticism is levelled at the too narrow 
and too intensive specialisation in science in 
post-school-certificate courses. Students of 
chemist ry, as ot other branches of science, 
should be afforded a wider basis of culture on 
which to build their intellectual life. The 
advisory board agrees with the Norwood 
(‘ommittee regarding the urgent need for 
remodelling scholarship examinations, the basis 
of which must be broadened. Something akin 
to the bursary system, already existing in the 
Scottish universities, could be advantageously 
extended to the universities of England and 
Wales. A corresponding modification of the 
scope of the Higher School Certificate examina- 
tion is also recommended, and it is considered 
that exemption from the first year’s course at a 
university, as the result of a pass in that exami- 
nation, is undesirable. Three years at a univer- 
sitv for an ordinary o1 pass degree, and at least 
four years for an honours degree in chemistry, 
are considered essential. 

The above summarises the board’s recommen- 
dations for the general! training of a chemist. We 
append, in much greater detail, the sections of 
the report dealing with the education and 
training of industrial chemists above school- 
leaving age. 


The board believes that it is of importance 
to emphasise that industry requires and can 
make use of, for administration, research. 
laboratory and process operations, etc., not 
only one type but many types of chemists, 
chemical assistants, and chemical technicians, 
whose education and training may vary greatly 
and proceed along diverse lines. Thus, those 
who are engaged in chemical industry and in 
other industries in which at least some back- 
ground of chemical education is needed or 
desirable, may be divided broadly into groups. 


Industrial Groups 


PROFESSIONAL GRADES. 
|. Directors of Chemical Works : Works or 
Departmental Managers: Directors of 
Research. 
Il. Research Chemists : 
Ill. Assistant 
Chemists. 


Assistant Managers. 
Research and Analytical 


NON-PROFESSIONAL GRADES. 
IV. A. (i) Senior Chemical Assistants. 
(ii) Junior Chemical Assistants (main- 
ly engaged in junior analytical 

posts). 
Bb. Chemical Technicians employed in a 
wide range of industries. 

Chemical Works Operatives, e.g. 


= 


process workers employed in actual 
chemical works. 

Opportunity and suitable educational facilities 
should be provided to enable a worker beginning 
his career in any one of the lower grades to pass 
to a higher grade and to attain the highest 
qualification and professional position to which 
he may aspire and for which he shows himself 
fitted. It has, however, to be recognised as a 
fact that, within each group, there is a certain 
 ingellectual ceiling” or level of capability 
above which many are unable to rise. 

Part-Time Education 


It must be accepted that many pupils who 
desire to adopt chemistry as a career will leave 
school at the minimum leaving age to take up 
work in chemical laboratories or in works. The 
board welcomes, therefore, the statement in the 
White Paper that it is the intention of the 
Government that there shall be compulsory 
part-time education up to the age of 18 at 
‘young people’s colleges.”” The nature of this 
education, whether general or vocational, or 
partly general and partly vocational, is of 
importance. Since in some, perhaps in many 
cases, employers may desire that their chemical 
assistants should, as soon as possible, engage in 
studies more directly connected with their daily 
work, it may happen that some of these will 
later find themselves debarred from professional 
advancement, owing to deficiencies in their 
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general or scientific education. To avoid this, 
the special requirements of young chemists 
should, at the minimum: school-leaving age, be 
reviewed and care taken in assessing their 
abilities and in giving guidance with regard to 
their further education and training. Those 
who give such guidance should have a knowledge 
not only of the requiremeygts of and the existing 
conditions in industry, but also of the regula- 
tions governing the entrance, as_ full-time 
students, into the universities or entrance on 
courses leading to an External Degree of the 
University of London. They should also be 
familiar with the requirements of the profes- 
sionally qualifying body, the Royal Institute of 
Chemistry. 


Advisory Committees 


While the giving of vocational and educa- 
tional guidance is part of the duty of the 
teacher or headmaster, it is recommended that, 
in the larger centres, advisory committees be 
set up consisting of representatives of schools, 
of universities and/or technical colleges, of 
chemists in industry, and of the Royal Institute 
of Chemistry. Such committees could give 
valuable assistance in assessing the aptitudes 
of. and in giving guidance regarding further 
education and training to pupils about to leave 
school and to enter industry. The advisory 
committees should also be available for assessing 
the qualifications and ability of part-time 
students above the minimum school-leaving age 
and for giving guidance regarding the nature of 
the educational course which they should follow. 
Power also might be given to the advisory 
committees to recommend suitable part-time 
students for the award of scholarships or 
bursaries to enable them to continue their 
education at a university or technical college. 
The advisory committees, further, would be in a 
position to offer valuable advice on the provision 
of part-time teachers, especially of technical 
subjects, and regarding the syllabuses of techni- 
cal courses. 

Besides those who are entirely or mainly 
engaged in carrying out chemical operations 
and who may properly aspire to some recognised 
status as chemists, there are, in many industries, 
young employees and skilled or semi-skilled 
craftsmen for the satisfactory carrying out of 
whose work a knowledge of chemistry and of 
chemical technique is essential, but for whom a 
higher standard of academic attainment in the 
science is neither called for nor expected. These 
groups of workers are distinct from those 
described above as chemical assistants. Only 
in exceptional cases will such workers aspire to 
any grade of professional status. For the 
part-time education of such workers various 
colleges throughout the country provide courses 
designed to prepare junior employees for work 
in connection with particular industries. A 
number of firms, also, have drawn up schemes 
of instruction which they regard as especially 
suitable for their own particular industry, and 
“works schools” have in some cases been 
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established in which this special instruction is 
given. For entry on such courses, whether 
given in “works schools,” or in technical 
institutions, school - certificate standard of 
general education is rarely required. Although, 
in the first, and often in the second year, of 
these part-time courses, chemistry, physics, and 
mathematics are taught, instruction in the later 
years is mainly confined to technological sub- 
jects bearing directly on particular industries. 


Courses for Technicians 


For the groups of workers under consideration, 
such courses of instruction may be of great 
value. For such workers good opportunities 
exist to rise to positions as foremen and depart- 
mental supervisors of process work ; and if they 
later develop administrative ability they may 
reach more responsible positions as works 
managers. While the nature and extent of 
chemical or other scientific knowledge which 
should be possessed by technicians and opera- 
tives varies considerably in different industries, 
it is of great importance for the future prosperity 
of our industries that the standard of education, 
general, scientific, and technical, of all workers 
in industry should be raised, and this, indeed, is 
one of the main reasons for raising the minimum 
school-leaving age and for the introduction of 
compulsory part-time education up to the age 
of 18. It is therefore urged very strongly 
that, whether the part-time courses are given 
in ‘‘ works schools,” approved for this purpose 
by the Board of Education, or are given in 
central technical institutions, those who attend 
these courses, and especially those who, in the 
words of the White Paper, are “anxious 
to equip themselves more fully to advance 
in life” and who may aspire to rise to 
posts of managerial responsibility, should be 
encouraged to work for such nationally Te- 
cognised certificates as the National Certificates 
in Chemistry and/or the Certificates of the 
City and Guilds of London Institute. 
Clearly, the courses of instruction provided 
must be such as will enable them to do so. 

Chemical Assistants 


Besides the group of chemical technicians and 
operatives, there is another important group of 
junior workers who may be referred to as 
chemical assistants. These are engaged in 
carrying out chemical operations of an essential 
even if often of a routine character. Many of 
these junior workers desire to adopt a chemical 
career and naturally aspire to attaining some 
recognised grade of chemist. The abler ones will 
look forward to reaching professional status. For 
such workers a higher standard of general and 
scientific knowledge is required than for those 
who have been classed as technicians and 
operatives, and facilities must be offered to 
them to fit them for promotion to higher posts 
on the chemical side of industry and to attain 
professional status. For such workers the more 
purely technological courses, designed for 
chemical technicians and operatives in various 








108 THE CHEMICAL AGE 


industries, are not adequate. In not a few 
cases in the past, younger workers in chemical 
and allied industries, who had been directed into 
such courses, have later, to their great disap- 
pointment, found themselves debarred from 
advancement towards professional status owing 
to deficiencies in their general or scientific 
education. 


Recommended Courses 


The advisory board is strongly of opinion that 
pupils who leave school at the minimum leaving 
age and enter industry or chemical laboratories 
as chemical assistants, should, during the years 
of compulsory part-time education, seize the 
opportunity of laying a firm foundation of 
chemistry and physics, the sciences on which 
their industry is based and without knowledge 
of which they cannot qualify for advancement 
to more senior chemical posts. It is recom- 
mended, therefore, that they should pursue 
courses of study leading to National Certificates 
in Chemistry or, if the standard of matriculation 
has been reached, to the Intermediate Science 
examination of London University. Encour- 
agement to pursue such study would, we believe, 
be given if the National Certificate were recog- 
nised as a qualification for advancement to 
more senior chemical posts and were made a 
definite step towards obtaining professional 
status through the examinations of the Royal 
Institute of Chemistry. We are of opinion that 
the courses for the Ordinary National Certificate 
should be purely scientific and not technological, 
and we are convinced that such training in 
science would be in the best interests both of 
industry and of the chemical assistants. 


Higher Training 


After passing the examination for the Ordinary 
National Certificate, chemical assistants would 
naturally pass on to the more advanced part- 
time courses leading to the Higher National 
Certificate ; and in order that due account shall 
be taken of different aptitudes and aspirations, 
it is suggested that there should be two 
Higher National Certificates, one in pure 
chemistry and one in technological chemistry. 
The course for the Higher National Certificate 
in pure chemistry would cover more advanced 
work in inorganic, organic, and physical chemi- 
stry, and the award of this certificate would, 
along with the further necessary training, 
qualify for admission to the examination for 
the Associateship of the Royal Institute, 
provided the candidate had attained the 
necessary standard of preliminary education. 
By encouraging chemical assistants to study 
for National Certificates, industry would 
gain more intelligent and more highly 
qualified workers, and the workers them- 
selves, having laid a broader basis of 
fundamental scientific knowledge, would 
be able to apply that knowledge to the 
understanding of the technical processes of 
different industries and so fit-themselves for a 
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wider range of activities and for posts in dif- 
ferent industries. 


The Professional Grades 


The term “ professional ”’ is employed here 
to connote a qualification in general education 
and chemical knowledge and training repre- 
sented by the Associateship of the Royal 
Institute of Chemistry, or by a good honouis 
degree of a university. In general, those who 
aspire to, and have the ability to attain the 
professional grade, would proceed to a university 
or hicher technical college to read for an honours 
degree. As in the case of honours courses in 
the universities, the first three years of study in 
the Higher Technical Colleges should be devoted 
mainly to pure science subjects, and only in the 
fourth year should any large part of the student's 
time be devoted to technological subjects. 
During his undergraduate years, a student of 
chemistry should be encouraged to visit as many 
industrial works as possible, in order that he 
may get some insight into the large-scale 
applications of chemistry and the conversion of 
a laboratory process. It is desirable that the 
student should spend part of his long vacations 
in works, so as to gain some experience of works 
practice and such courses, made available 
by certain firms before the war, have been 
found to enable the undergraduate to gain 
some practical experience and to decide whether 
the industrial life really appealed to him. They 
also gave an opportunity to the employer of 
selecting suitable men for posts at the end of 
their course of training. Facilities for attending 
such vacation courses should be greatly extended. 

At the end of his honours course, the young 
graduate may at once seek for employment 
in a works, especially if his interests and abilities 
fit him for the production side of industry ; 
but if he has the desire to obtain a post as a 
research worker, and shows the qualities neces- 
sary for success in research, it will be advisable 
for him to spend one or more years in receiving 
training in research either in a university or 
higher technical college. 

Post-Graduate Study 


If national standards in industry are to be 
improved, the need to harness scientific know- 
ledge to the promotion of greater and more 
varied industrial productivity is imperative, and 
we would emphasise the importance of the 
fuller development of graduate schools of 
technological study on lines such as those fol- 
lowed at the Massachusetts Institute of Techno- 
logy. The establishment of such schools of 
post-graduate study, either as separate institu- 
tions or in association with one or more of the 
technical colleges already in existence, ade- 
quately staffed and equipped with research pro- 
grammes wisely co-ordinated, could do much to 
influence and improve the future of industry. By 
surveying and indicating new uses for our natural 
resources, material help also could be given to; 
wardsa solution of the problem of unemployment. 

In concluding this section of their report, the 
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advisory board brings to the attention of those 
engaged in directing industry how greatly they 
ean help in putting into force the varions re- 
commendations which have been made in the 
preceding pages. 

How Industry Can Help 


Thus, industry can give valuable help by: 

(a) actively participating in the work of the 
advisory committees ; 

(6) impressing on their chemical assistants the 
desirability of pursuing systematic courses 
of study and encouraging them to do so by 
improved status and increased remunera- 
tion on the successful completion of such 
COUrSES ; - 

(c) co-operating with the authorities of 
Technical Colleges in selecting chemical 
assistants ; 

(d) providing financial help to deServing 
assistants to enable them to proceed to 
full-time day classes in order to complete 
their studies for professional recognition ; 

(e) providing vacation courses for under- 
graduates ; 

(f) providing Industrial Fellowships of post- 
graduate study and research ; 

(g) arranging interchange between members 
of industrial and technical-college staffs. 

In its concluding paragraphs, the report 

deals briefly with the supply and training of 
teachers. The question in general is being 
investigated by the McNair Committee, set up 
by the Board of Education, and only a few 
remarks, especially applying to teachers of 
chemistry, are made. 


Supply of Teachers 


In view of the fact that the remuneration 
and prospects of a good chemist are usually 
greater in industry than in the teaching pro- 
fession, it is not easy for technical colleges to 
obtain full-time teachers who have had some 
industrial experience, as would be desirable. 
Apart from a few who feel a definite vocation 
for teaching, many of the teachers are those 
who, after a not too successful period in industry, 
have returned to teaching in times of industrial 
depression. The remuneration of part-time 
teachers is also extremely low, and such work 
attracts only those chemists, engaged in works 
in the neighbourhood, whose industrial salaries 
are also low, although occasionally men in good 
positions engage in teaching from a sense of 
public duty. The advisory board would wel- 
come any contribution that industry could make 
towards bringing teachers more closely into 
touch with industry. 

It is finally recommended that the Chemical 
Education Advisory Board be kept in being as 
a central advisory body to be consulted by 
industrialists, examining bodies, and education 
authorities. It would gladly offer its assistance, 
also, in connection with the further training of 
men demobilised from the national services. 
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Personal Notes 


SIR GEORGE NELSON, chairman and man- 
aging director of the English Electric Co., 
Ltd., has been nominated president of the 
Federation of British Industries, for 4 
second year of office. 


Sir Davip MILNE-WaATSON has resigned 
from the position of chairman of the Coun- 
cil of the British Gas Federation—a position 
which he has held since its foundation nine 
years ago—and has been succeeded by Dr. 
E. V. Evans, O.B.E. 


SIR CLIVE BaAILLiev, deputy-president of 
the Federation of British Industries, has 
accepted the chairmanship of the F.B.I. 
Empire Committee. SIR PETER BENNETT, 
M.P., a past-president, will assist him as 
deputy-chairman of the committee, 


Mr, E. HuGH ARM{(TAGE has been elected 
to the board of the Power-Gas Corporation, 
Ltd., in place of his father, MR. ROBERT 
ARMITAGE, who has retired after serving as 
a director since the formation of the com- 
pany. 

MR. CHARLES DUNBAR, vice-chairman and 
managing director of the British Oxygen 
Co., Ltd.; was entertained to dinner by his 
fellow-directors on Wednesday last week on 
the completion of fifty years’ service in the 
industry. Lt.-Col. 8S. J. L. Hardie, the 
chairman, presented him with a canteen of 
silver and other gifts, on behalf of the 
company. 


The Therapeutic Research Corporation 
has elected the following officers for the 
year 1944: chairman of board of directors, 
Mr. H. JeEpHcOoTT (Glaxo Laboratories. 
Ltd.); deputy chairman, Dr. F. H, Carr 
(The British Drug Houses, Ltd.); chair- 
man, research panel, Dr. A. J. Ewrns (May 
& Baker, Ltd.); deputy-chairman, research 
panel, Mr, F, A. Rosinson (Glaxo Labora- 
tories, Ltd.). Dr. FRANK HartLey, Ph.D., 
B.Se., Ph.C., F.1.C., has been appointed 
secretary and will take up duties early in 
1944. The new offices of the Corporation 


are at General Buildings, 99 Aldwych, 
London, W.C.2. (CHAncery 8421.) 
Obituary 


DR. ANTHONY CHARLES SHEARMAN, Ph.D., . 
who died in London on January 10, aged 25, 
as a result of injuries received, while en- 
gaged on Home Guard duties, from the 
premature explosion of an _ anti-tank 
grenade, was a brilliant young research 
worker who had specially interested himself 
in the chemistry of explosives. 


Dr. BIRKETT WyYLAM, M.Sc., Ph.D.., 
F.1.C., F.C.S., M.I.Chem.E., who died in 
Edinburgh on January 15, was Chief 
Inspector in the Department of Health for 
Seotland under the Alkali, ete., Works 
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Regulation Acts, and Inspector under the 
Rivers Pollution Prevention Act. He had 
held the combined post for 13 years. A 
graduate of the University of Durham, 
where he took his doctorate in 1925, he 
began his career in industrial chemistry 
with Morton Sundour Fabrics, Ltd, and 
later was research chemist and process 
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manager with Scottish Dyes, Ltd. (1.C.L), 
Grangemouth. He became an Associate of 
the Royal Institute of Chemistry in 1924, 
and served on the Council after being 
elected to Fellowship. He was a promin- 
ent member of the Edinburgh sections both 
of the Institute and of the Societv of Chemi. 
cal Industry. 











General News 





Six youths, all under the age of 20, have 
been remitted for trial at the Sheriff Court in 

nnection with the grenade explosion which 
wrecked the board room of I.C.I1., Ltd.. 
Bivthswood Square, Glasgow. 


The voluntary liquidation of the company 
known as I.C.I1. (Dyestuffs), Ltd., having 
taken place, the concern is now known as 
Imperial Chemical Industries, Ltd., Dye- 
stuffs Division. 

At an extraordinary general meeting of 
| Eastern Chemical Co., Ltd.. held last 
Monday, the sale of the company’s fixed 
soodwill in India, and of stocks, 
as referred to in our last week's issue (p. 87) 
was unanimously approved. 

The rose-hip crop England 

nd Wales last vear was the largest on 

rd. over 500°tons having been collected 

m the hedgerows. The vitamin-C con- 
tent of this quantity~is estimated as equiva- 

t to that of 25.000.000 oranges. 

An I.C.I. staff club has contributed fiv: 
Ssuineas To the Red Cross Penny-a-Week 
Fund for each of eight members recently re 
turned from captivity in Germany, “‘becaus 
hose concerned have stressed so much the 
ie of Red parcels during ther 
imprisonment.”’ 


The Copper Development Association has 


ssets and 


vathered in 


j 


(ross 


. 
_ , 


i 


issued a 14-page po klet ‘ ntitied 7 Op pe I 
Allov Resistancé Materials.”’ which gives 
detal f all classes of copper alloys con- 
ning re han 25 per cent. of copper 
are usetu for resistances op rating at 
temperatures up to 550° Alloys used for 
heating clements are not discussed. Inter- 
ested persons can obtain ‘copies free from 


Association, at 9 Bilton Road, Rugbv. 


The F.B.I. Report on Industry and Re- 
arch includes a recommendation suggesting 
the establishment of an organisation for con. 
tinuously stressing the need for industrial 
research and for promoting it in all possible 
ways. The form and functions of such an 
rganisation were discussed at a_ recent 
F.B.I. conference which was attended by 
representatives of the Royal Society, the 
D.S.I.R., Universities. and Research Asso- 
jations. A sub-committee was appointed 
to inquire further into the subject and to 
report back. 


From Week to Week 


The hint that the Ministry of War Trans. 
port may apply for compulsory orders if 
road transport operators do not voluntarily 
accept the Government's scheme for pro. 
ducer-gas vehicles was given by the Minis. 
trys director of vehicle equipment, Mr. 
F. G. Smith, when he addressed a meeting 
in Scotland last week. 

Among the firms manufacturing penicillin 
is Kemball Bishop & Co., Ltd. This faet 
is revealed in the report on the use of the 
drug in the treatment of battle wounds in 
the Middle East which Professor H. W, 
Florey and Brigadier Hugh Cairns recently 
submitted to the War Office. An interesting 
summary of this report appears in_ th 
Pharmaceutical Journal of Eeeners 15. 


The National Book Council (3 Henrietta 


Street, London, W.C.2) has published an 
interesting Book List (No. 198) on Pure 
Science, covering Biology, Chemistry, 
Mathematics, and Physics. The great 


majoritv of the books included in the lists 
were published in England within, the last 
ten years; even so, some of them are already 
out of print. 

An accident on January 13 at the Forth 
Chemical Works, belonging _ to 
Thomas Ovens and Litd., caused 
injury to several people. A large part of 
t he top floor of a three-storied building 
collapsed, and the debris fell on the com. 
pany’s office near by, where members of the 
staff were trapped and could not be released 
until the N.F.S. arrived. 

A research association is being formed by 
the British shipbuilding industry for the 
development of all branches of research con 
nected with shipbuilding, marine engineer. 
ing, and ship-repairing. The step has bea 
taken after consultation with appropriat 
Government departments, and the D.S.1.R. 
will be represented on the Cotncil. A re 
search board will also be constituted, cover 
ing a wide representation of technical and 
other interests involved in the activities 
concerned. 


> 9 
20 Hess, 


Sons. 


Foreign News 


The two fluorspar mines at St. Lawrence, 
Newfoundland, are operating on a full-time 
basis, and one of the mines is reported to 
have an increased production capacity. 
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Reports of a series of strikes and acts of 
sabotage at the steelworks of Vitkovice, 
(Czechoslovakia, have reached Zurich. It is 
stated that the Germans shot many workers 
and suppressed all news of the incident. 

The Japanese firm, Chemical Industrial 
(o.. has organised a subsidiary in Kwan- 
tung, with 15 million yen capital. Magne- 
sum will be one of the new concern’s 
principal products. 

The fertiliser plant of Canadian Industries, 
Lid.. at Belweil, Quebec, is being extended 
at a cost of about £80,000. Additional 
equipment will be provided for the produc- 
tion of 60 per cent. more superphosphate. 
Sabotage activities carried out by patriots 
in France during August last included the 
destruction of 300 tons of duralumin at the 
Rive-de-Gier works, between Lyons and 
St. Etienne. 

The interchange of technical information 
between Russia and Czechoslovakia was ona 
the subjects discussed between the two 
countries recently. The pact which was 
signed is reported to include an agreement 
on technical matters. 

The B.F. Goodrich factory at Port Neches, 
Texas, now in full operation, is reported to 
be the largest synthetic rubber plant in the 
world. Its capacity is 120,000 tons of syn- 
thetic rubber a vear. Butadiene comes from 
a petroleum refinery near by, and styrene 
from a neighbouring chemical plant. 

It is understood in Washington that the 
U.S. Department of Justice may delay the 
anti-trust suit against the Du Pont company 
and I.C.I. until after the war. states Reuter. 
This is at the request of the War Department 
which believes that litigation at this moment 
would interfere with production. 


The insecticidal properties of inert dusts 
are being investigated in Australia by the 
Council for Scientific and Industrial Re- 
search. Large-scale trials followed labora- 
tory tests. and it has been found that a 
verw real degree of protection from attacks 
by the two grain-weevils is given by magne- 
site powder, at a concentration as low as 
t oz. per bushel of wheat over a period of 
twelve months. Dolomite and a diatomace- 
ous earth also seem to be effective 


Finnish-German negotiations for the ex- 
ploitation of nickel mines in the Petsamo 
area have been concluded at Helsinki, said 

Soviet News Agency message from Stock- 
holm last week. Since the beginning of the 
war these deposits have been worked by the 
Germans on the strength of a_ provisional 
agreement, the message said, adding that 
the recent negotiations had evidently ended 

finnish agreement with a German propo- 
sal that exploitation of the nickel deposits 
should be turned over to German companies 
for 20 vears. 


United States copper production in 1943 
totalled 1,194,565 tons, compared with 
1,152,344 in 1942. Of this amount 1,054,855 
(1,050,469) tons were of primary production, 


pene refined production aggregated 1,206,871 


tons (1,135,708). Consumption during 1943 
totalled 1,643,955, an increase of 8719 tons, 
according to the Copper Institute, reported 
by Reuter. 


Eight new wood-distillation plants § in 
various parts of the country are among new 
chemical enterprises recently sanctioned in 
Spain, according to the Spanish journal lon. 
Also authorised are a_ cryolite works 
(Fluoruros 8.A., Oviedo), a potassium per- 
inanganate factory (J. B. Méndez. Albacete) 
and a carbon tetrachloride plant (Soc. 
Klectroquimica de Flix, Tarragona). 

The Government of India has issued a 
notification prohibiting future trading in 
ground-nut oil, linseed oil, mustard oil, 
rapeseed oil, castor oil, sesamum oil, and 
coconut oil, and corresponding varieties of 
oilcake, from January 12, reports Reuter 
from New Delhi. Forward contracts of a 
specific nature, or against which contracts are 
not transferable to third parties, are exempted 
from the prohibition. 


The South African Torbanite Mining and 
Refinery Company is negotiating with th 
Union Government for an extension of its 
present concessions with a view to doubling 
its oil-extraction plant at Ermelo, so ag to 
dispense with the use of imported petrol. 
If these concessions are granted, the company 
intends to increase its capital by £350,000, 
and to apply to the British Treasury for 
permission to issue the new shares to British 
shareholders. 

The Turkish Government, in deference to 
Allied advice, has ordered that no pharmaceu- 
tical products be sold in Turkey except by 
order of a physician known to the 
pharmacist personally. This is to prevent 
German agents from buying up products not 
available in Germany since the I.G. and 
other big pharmaceutical factories were 
destroved by the R.A.F. It had been found 
that 60 per cent. of pharmaceutical supplies 
in Turkey were being bought up by th 
Germans. 


A group of American experts on commodit; 
control and economics have suggested to the 
U.S. Government that a national reserve 
of strategic raw materials should be accu- 
mulated in the five or six years following 
the close of the war. They consider this 
would act as a protection against any futur 
national emergency. The proposed stockpile 
would include £3,000,000 worth of chemicals 
and drugs, £75,000,000 worth of petroleum 
and petroleum products, £12,500,000 worth 
of manganese, £6,500,000 worth of chrome, 
and non-ferrous metals to the value of 
£12,500,000. 
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Forthcoming Events 


The sixth set of lectures on fuel economy 
arranged jointly by the Association of British 


Chemical Manufacturers and the British 
Chemical Plant Manufacturers’ Association 


will be given on January 26 at 3.30 p.m in 


Reynolds Hall. College of Technology, Man- 
chester. Mr. L. S. Yoxall, of Foxboro- 
Yoxall, Ltd., will present a paper on *‘Auto- 
matic Heat Control ”’ and Mr. J. W. Grose, 


of Kestner Evaporato 
Ltd., will talk on ‘** Evaporators.’’, As 
before, the introductions will be brief, and 
discussion on persona] practical experiences 
will follow. Hon. members should notify 
Mr. W. Murray, Liverpool Borax Co., Ltd.. 
6 St. Paul's Square, Liverpool, of their 
intention to attend. * The lectures will be 
repeated in London on February 9. 


Institute of Fuel wil! be 


& Engineering Co. 


A meeting of the 


held in the lecture theatre of the Institution 
of Electrical Engineers, Savoy Place, Lon- 


don, W.C.2, on Fetruary 1, at 2.30 p.m., 
when a paper on “ Liquid Fuels and Organic 


Chemicals from Coal and Home-Refined 
Petroleum ** will be given by Mr. Harold 
Moore. M.Sc.. F. Inst. Pet. 

Mr. E. C. Goldsworthy, Development 
Officer of High Duty Allovs. Ltd.. will lec- 
ture the Royal Society of Arts on ** Light 


Allovs in Post-War Britain ©’ on February 2. 
The meeting will take place at the Society's 
premises in the Adelphi, London, W.C.2, at 
1.45 p.m. 








Company News 


Unchanged interim dividends are being 
paid by A. Boake Roberts & Co., Lid. (13 


and W. J. Bush & Co., 


per cent., tax free), 
Ltd. (4 per cent.). 








Commercial Intelligence 


The following are taken from printed reports, but we 
cannot be responsible for errors that may occur. 


Mortgages and Charges 


(Note.—The Companies Consolidation Act of 1908 
rovides bm ge J Mortgage or Charge, as described 
in, shall be registered within 21 days after ite 
creation, ~ oh B it shall be void against the liquidator 
and any creditor. The Act also provides that every 
ee shall, in making ite Annual Summary, specify 
the total amount of debt due from the company in 
respect of all Mortgages or Charges. The —— 
Mortgages and Charges have been so registered. In each 
case the total debt, as specified in the last sane 
Annual Summary, is also given—marked with an *— 
followed by the date of the Summary, but such total may 
have been reduced.) 


EUCOS PRODUCTS, LTD., London, 
N.W., chemists. (M., 22/1/44.) December 
20, charge, to Barclays Bank, Ltd., securing 


all moneys due or to become due to the Bank; 
charged on All Saints, St. Aldhelm’s Ineti- 
tute, Branksome. *Nil. July 15, 1948. 
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Companies Winding-up Voluntar ly 


I.C.Il. (FERTILIZER & SYNTHETIC 
PRODUCTS), LTD. (C.W.U.V., 22/1/44) 
December 31 (members). J. D. Smith of 
I.C.I. (Fertilizer & Synthetic Products). 
Lid., Billingham, Co. Durham, appointed 
liquidator. 

I1.C.f. (LIME), LTD. (C.W.U.Y,, 
22/1/44. December 31 (members). J. RB. 
Murray of I1.C.I. (Lime), Ltd., Roya! Ey. 
change, Buxton, appointed liquidator. 

L.C.I. (PAINTS), LTD. (C.W.U.Y.., 
22/1/44.) December 31 (members). H. W 
Phillips of I.C.I. (Paints), Ltd:, W: 


Road, Slough, appointed liquidator. 








New Companies Registered 


North British Plastics, Ltd. (384,53! 
Private company. Capital: £100 in ‘1 
shares. Manufacturers of and dealers. ip 


synthetic resins, plastic powders and com- 
pounds, chemical and industrial preparations, 
etc. Directors: J. F. Chapman; J. § 
Tempest. Registered office: 3 Scarboroug 
Street, West Hartlepool. . 








Chemical and Allied Stocks 
and Shares 


HERE was again only moderate busi- 
ness in Stock Exchange markets, where 
sentiment reflected the widespread tendency 
to await “ second front’’ developments. 
Confidence was indicated by the little sell- 
ing in evidence, while the continued firm. 
ness of British Funds and other high-class 
investment stocks was a helpful influence. 
Movements in industrial shares were inostly 
small, and, in numerous directions, any de- 
cline in prices subsequently attracted buvers. 
In accordance with the general tendency, 
movements in shares of companies connected 
with the chemical and kindred industries 
did not exceed more than a few pence as 
compared with a week ago. Imperial 
Chemical strengthened to 38s. 3d. follow- 
ing an earlier small decline, and were sRghtly 


better on balance. Business around 76s. 
has been recorded in B. Laporte, while 
elsewhere Lewis Berger continued to im- 


prove and, at the time of writing, have 
changed hands up to 95s. 6d. Burt Boulton 
were dealt in at 22s. 6d., and B.D.H. ordii- 
ary were 23s. Moreover, Goodlass Wall 
10s. ordinary maintained their recent im- 
provement to 17s. There was again rather 
more attention given to Gas Light & Coke 
ordinary, which further improved to 20s, 6d. 
on market hopes that the forthcoming an- 
nouncement may show a total dividend of 
34 per cent. for the past year. Elsewhere, 
British Thermostat 5s. ordinary shares 
changed hands at 19s. 6d. Cellon 5s, ordin- 
ary rose to 24s., while Greeff-Chemicals 5s. 
ordinary marked 7s. 3d., and William Blythe 
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9, shares transferred at 8s. 9d. at one 
time. W. J. Bush ordinary were again 


quoted at 60s, and remained firmly held; 
business at £53 was recorded in the 5 per 
cent. £5 preference shares. 

In other directions, Borax Consolidated 
eased, following their recent rise, and were 
87s. 6d., compared with 38s. a week ago. 
British Aluminium at 47s. 6d. were un- 
changed on balance, while Turner & Newall 
at 78s. were within 9d. of the level of last 
week. British Oxygen eased from 8ls. 3d. 
to 0s, 6d., but elsewhere British Match 
had strengthened to 40s. at the time of writ- 
ing. A slightly higher level of 13s. 6d. was 
made by Imperial Smelting. General Re- 
fractories were well maintained at 17s. 13d.; 
the vield on the last-named is moderate, but 
this is a case where there is talk in the 
market of a moderately higher dividend. 
Nairn & Greenwich, which remained under 


the influence of the results and annual 
meeting, were firm at 71s. 3d., com- 
pared with 68s. 9d. a week ago. Barry & 


Staines were slightly higher on balance at 
45s. Following an earlier small decline, 
Triplex Glass rallied to 38s. 9d. Moreover, 
at the time of writing, Lever & Unilever 
have been well maintained at 36s.; based on 
the 5 per cent. dividend which has ruled 
in recent vears, the yield is small, but the 
prevailing assumption is that aiter the war 
the dividend level may be restored to 10 per 
cent. An improvement from 3ls. 6d, to 
32s. was recorded in United Molasses. The 
units of the Distillers Co. eased from 88s. 6d. 
to 88s. Dunlop Rubber were little changed 
at 40s. 6d., at which the yield is slightly 
below 4 per cent. on the 8 per cent. divi- 
dend paid for 1942. Business around 47s. 
was recorded in Fisons ordinary shares. 
Among plastics, De La Rue ordinary moved 
back to 158s. 9d. Erinoid 10s. ordinary 
were again 10s. 6d., and British Industrial 
Plastics 2s. shares transferred around 
fs, 103d: 

Among other shares, Associated Cement 


strengthened to 64s. 6d., compared with 
f3s. 6d. a week ago. British Plaster Board 
at 29s. were also higher on balance. Al. 


though best prices touched in the past few 
days were not fully held, there were on 
balance a number of gains in the iron, 
aud allied sections. Tube Invest- 
ments were 94s., compared with 3s. 9d., 
and Stewarts & Lloyds 53s. 9d., as against 
Bs. lid. a week ago. Among textiles, 
British Celanése have reacted from 28s. 3d. 


stee] 





A Slate Pow- 

der in great 
99 demand asthe 
most econo- 
mical filler for 
Vulcanite and 
Moulded Rub- 

ber Goods. 


oe 










H. B. Gould, Port Penhryn, Bangor 
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to 27s. 3d. at the time of writing. Boots 
Drug moved slightly higher to 42s., and 
Sangers were 23s. 44d. 








* o 
British Chemical Prices 
Market Reports 
oe conditions have prevailed in the 

London chemical market during the past 
week, and a moderate weight of new in- 
quiry has been in circulation. The move- 
ment to the main consuming industries, as 
represented by contract deliveries, is reported 
to be satisfactory. In most directions the 
price position is unchanged with a firm 
undertone. Acetic, oxalic, tartaric and 
citric acids are strong, with offers finding 
a ready outlet, and much the same can be 
said for the potash and soda products. In 
other sections of the market there is litile 
fresh interest to report. Among the coal- 
tar products, pitch continues firm, and most 
other items are sold well ahead. 

MANCHESTER.—Prices maintain a _ strong 
front almost throughout the Manchester 
chemical market. In a good many lines 
contract bookings are fairly extensive and 
deliveries against these are on a steady 
scale, while a moderate weight of new busi- 
ness has been transacted during the past 
week. Bleaching, dyeing, and finishing 
chemicals are all in fair request and users 
outside the textile trades are maintaining 
a generally steady demand. Among by- 
‘products toluol and benzol are active sec- 
tions and a fair trade is being done in 
xylols, while the demand for creosote oils 
remains very brisk, 

Guascow.—In the Scottish heavy chemi- 
cal trade there has been a marked improve- 
ment for home business during the past 
week. Export business remains rather res- 
tricted. Prices keep very firm. 

Talc Prices 


Selling prices of the various grades of tale 
have. now been fixed by the Ministry of 
Supply as foilows (per ton for 1-ton lots 
and’ over). CANADIAN POWDER: Grade 
T.50, RS/3, £15 15s.; Snowhite, £20 10s.; 
BR, £19; AI, £19 10s.; AA, £16; 693, £19; 


RVI, £20; BMI, £15 10s. EscyvpTian Pow- 
DER: £31. SoutH AFRICAN POWDER: £19. 


INDIAN POWDER: Grade X.X., X.X.X., and 


C.200, £21 10s.; crude, £21 7s. 6d. NeEw- 
FOUNDLAND PYROPHYLLITE: £17 5s. EIRE: 
Off-colour, £21 10s. £2 15s. to £4 extra per 
ton for lots between 5 ewt. and 1 ton. 





HYDROGEN 


Concentrated Qualities. 


COLE & WILSON, LTD. 
24, Greenhead Road, HUDDERSFIELD 
Phone: Huddersfield 1993. Grams: ‘Colour’ Huddersfield 


PEROXIDE 


Dyestuffs & Chemicals 
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BRITISH ASSOCIATION 
OF CHEMISTS 


Unemployment Insurance, 
total funds over £31,000 
Legal Aid. Income Tax Advice. 
Appointments Service. 
Write for particulars to :— 
Cc. B. WOODLEY, 
C.R.A., F.C.LS., 
Genera! Secretary, B.A.C. 
hone: REGENT 661! 


EDUCATIONAL 


Great Possibilities for 
QUALIFIED CHEMICAL ENGINEERS 
Key Men in Wartime and Afterwards. 

Many of the finest posts in Britain in War- 
time are reserved for Chemical Engineers. 
The same will be the case when the war is 
over. The vast technique and experience 
now being applied to Chemical Technolo 
for war purposes will then be suitably 
utilised in reconstruction, and in trade and 
commerce. 

Enrol with the T.1.G.B. for the A.M.I. 
Chem, E. Ezaminations in which home- 
study Students of The T.1.G.B. have 
gained :— 

TWO ‘**‘ MACNAB ”’ PRIZES. 

Write to-day for’ he Engineer's Guide to 
Success "—free, containing the world’s 
widest choice of Engineering Courses— 
over 200—the Department of Chemical 


“Empire House,”’ 
London, W.|! 





Technology including Chemical Engineering. 


Processes, Plant Construction, Works De- 
sign and Operation, and Organisation and 
Management—and which alone gives the 
Regulations for A.M.I.Chem.E., A.M.I. 
Mech.E., A.M.I.E.E. C. & G. B.Sc., etc. 
THE TECHNOLOGICAL INSTITUTE 
OF GREAT BRITAIN, 
219 Temple Bar House, London, E.C.4. 


FOR SALE 


HARCOAL, ANIMAL, 
TABLE, horticultural, burning, filter. 
ing, disinfecting, medicinal, insulatin 
also lumps ground and granulated; esta 
lished 1830; contractors to H.M. Bevern- 
ment.—THOs, HILt-JONEs, LTD., ‘‘Invicta’’ 
Mills, Bow Comm n Lane, London, E. Tele. 
sewer ** Hill-Jones, Bochurch, London.”’ 
elephone : 3285 dast. 
100 REBUILT Hydro Extractors by 
all leading makers from 18 in. up- 
wards with countershafts attached and 
safety covers. Jacketed Steam Pans, vari- 





and VEGE-.- 


ous sizes. List on request, Seen at 

Randalls, Arundel Terrace, Barnes. Tele- 

phone: Riverside 2436. 

1 OO STRONG NEW WATER- 
PROOF APRONS. To-day’s 


value 5s. each. Clearing at 30s. dozen. Also 
large quantity Filter Cloths, cheap. 
Wilsons, Springfield Mills, Preston, Lancs. 
Phone 2198. 
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Second-hand 
HORIZONTAL MIXERS 
For Sale. 
ULLY tilting Unjacketed Werner type 
MILD STEEL MIXER, by Morton; pan 
3ft. 3in. by 3ft. Oin, by 2ft, 7 in. 
deep; arranged with double “‘Z’’ blades; 
driven through gearing from f. & l. 
pulleys; mechanically operated tilting 
mechanism. 
Werner’ Pfleiderer _ tilting 
MIXER, by J. Baker; 
by 2 ft. 2 in. 


unjacketed 

pan 3 ft. 2 in. 

by 3ft. 0 in. deep; fitted 
double *‘Z”’ blades, arranged for inde- 
pendent or simultaneous rotation; 
driven through gearing from belt pul- 
ley; reversing mechanism; power or 
hand tilting, 

Horizontal unjacketed tilting MIXER by 
Werner Pfleiderer; pan 2ft. 9in. by 
2ft. 7in, by 2ft. 7 in. deep; arranged 
with double ‘‘Z”’ blades; driven through 
gearing from f. & 1. pulleys; mechanical 
tilting mechanism and reversing gear. 

Horizontal unjacketed tilting MIXER, by 
Werner Pfleiderer; pan 2 ft. 4in. by 
2ft. 4in. by 1 ft. 10 in. deep; arranged 
with double ‘‘Z’’ blades; driven through 
spur gearing from belt pulleys; mechani- 
eal tilting mechanism. 

Horizontal tilting MIXER, by Morton; 
nickel-lined pan 1 ft. 8 in, by 1 ft. 84 in. 
by 1 ft. 64 in. deep; arranged with twin 
“Z’* blades; driven through gearing 
from belt pulley, clutch incorporated; 
two speed gearing; mechanically oper- 
ated tilting mechanism, 

Horizontal unjacketed tilting MILD STEEL 
MIXER, by Werner Pfleiderer; pan 
lft. 6in, by 1ft. 4in. by 1 ft. 3 in. 
deep; fitted double ‘“‘Z’’ blades; driven 
through gearing from f. & 1. pulleys; 
arranged with reversing mechanism; 
two speed gear; hand-operated tilting 
mechanism. 

Horizontal unjacketed MILD STEEL 
MINER, by Werner Pfleiderer; pan 
1 ft. 5in. by 93 in. by 1 ft, 3in, deep; 
fitted singe ‘‘Z’’ blade; driven from f 
& 1. pulleys; hand-operated tilting 
mechanism. 

Horizontal tilting unjacketed MILD 
STEEL MIXER, by Hodgkinson; 
pan | ft, 2in. by | ft. 2 in. by 1 ft. 7 in. 
deep; fitted twin sigma blades; driven 
through gearing from f, & 1. pulleys; 
hand-operated tilting mechanism. 

GEORGE COHEN, SONS & CO., LTD., 
STANNINGLEY, near LEEDS, and 
WOOD LANE, LONDON, W.12. 


UMP, Vertical, 3 Throw, by Bailey 
10 in. Plungers by 14 in. Stroke, pees 


belt drive. THOMPSON & SON (MILLW ALL), 
Lrp., Cuba Street, Millwall, London, 
E.14. East 1844. 
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For Sale, 
EARLY DELIVERY. 
PRONS for Men and Women Workers 
in Chemical and Allied Trades, 
LEATHER. Welder’s, Coppersmith’s or 
Blacksmith’s types from 11/9d. 
CANVAS from 6/-. 
FELT from 10/6d. 
OILSKIN from 11/6d. 
RUBBER from 12/3d. 
GLOVES. 
No. 234 Chrome Sheepskin with Horse- 
hide Palms. Gauntlet style with 4 in. 
cuff at 82/- per doz. pairs. OTHER 
LINES AVAILABLE. 
CLOGS. 
Women’s Lightweight Shoe Clogs, from 
12/- per pair. 

PRICE LIST & PARTICULARS OF ALL 
LINES SENT FREE ON REQUEST. 
WILLSON BROTHERS, 
Manufacturers & Contractors, 
EPSOM, SURREY. 

Telephone: Epsom 1293, 
oe Single Punch Tablet Machine for 
sale, suitable for hand or power. Write 
Box No. 2152, THE CHEMICAL AGE, 154 Fieet 
Street, London, E.C.4. 
ECONOMISERS IN STOCK. 
W O—208 tubes, 250-lbs. W.P. 
One—240 tubes, 200-lbs. W.P. 
One—128 tubes, 185 lbs, W.P. 

All by Green’s, of Wakefield. Guaran- 
teed re-insurable and in first-class condi- 
tion. Low prices. Installations delivered 
and erected complete. 

BURFORD, TAYLOR & CO., LTD., 
Commercial Street, Middlesbrough. 
Telephone 2622. 
’"Phone 98 Staines 

FT. Belt Conveyor, 13in. wide; 

12in. Saturn Ointment Mill; Oval 
Jacketted Oven, 7 ft. by 6 ft.; 6 Cast Iron 
Jacketted Vacuum Dryer, 9 ft. by 3 ft. 6 in.; 
80-gallon Enclosed Jacketted Mixing Pan. 

HARRY H. GARDAM « CO., LTD., 

STAINES. 


SERVICING 


RINDING of every description of 
chemical and other materials for the 
trade with improved mills.—THos. HILL- 
JONES, Ltp., ** Invicta’”’ Mills, Bow Com- 
mon Lane, London, E. Telegrams: “ Hill- 
Jones, Bochurch, London.’ Telephone: 
3285 East. 
ONOMARK. Key labels, 3 for 1s. 3d. 
Permanent confidential London ad- 
dress. Letters redirected. Write 
BM /MONOSC, W.C.1. 


PATENTS & TRADE MARKS 








ING’S PATENT AGENCY, LTD. 
(B. T. King. A.1.Mech.E., Patent 


Agent), 146a Queen Victoria Street, Lon- 
don, E.C.4. ADVICE Handbook, and Con- 
sultation free. ‘Phone: City 6161. 


*country. 
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WANTED 
ANTED.—Supplies of Nitre-Cake in 
ten ton lots. Box No. 2126, THe 

CHEMICAL AGE, 154 Fleet Street, E.C.4. 


WORKING NOTICE 
. om Proprietors of the Patent No. 491,541, 

for Improvements in or relating to treat- 
ment of superphosphate or fertiliser contain- 
ing same are desirous of entering into 
arrangements by way of licence and otherwise 
on reasonable terms for- the purpose of 
exploiting the same and ensuring its full 
development and practical working io this 
Address all communications in the 


first instance to Haseltine Lake & Co., 25 
Southampton Buildings, Chancery Lane, 
W.C.32. ) 








“LION BRAND ”’ 
METALS AND ALLOYS | 


MINERALS AND ORES | 
RUTILE, ILMENITE, ZIRCON, } 
MONAZITE, MANGANESE, Etc. | 


BLACKWELL’S 
METALLURGICAL WORKS LTD. 
GARSTON, LIVERPOOL, 19 
ESTABLISHED 1869 


























Solvent Recovery 


Plant 


Carbon Adsorption 
System 


British Carbo-Norit Union, Ltd. 
16, Queen Anne’s Gate, S.W.1. 











LEIGH 
&SONS 
METAL 


WORKS 


Orlando S* 
BOLTON. 








The fact that goods made of raw materials in 
short supply owing to war conditions are adver- | 
tised in this paper should not be taken as an | 
| Indication that they are necessarily available for | 
export. 
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COUPON-FREE 
CLOTHING 


* 


FOR WOMEN WORKERS IN 
THE CHEMICAL TRADE 


. Women Conductors’ All- 
Wool Navy Serge Jackets. 
Reconditioned and in good 
condition. Single breasted 
style. All sizes. 


Q/- per Garment 
. Women Conductors’ Over- 
coats. All Wool Navy Serge. 
Lined. Reconditioned and 


in excellent condition. All 
S1Zes. 


3Q0/- per Garment 


* 


SAMPLES FORWARDED ON REQUEST 





Terms : Nett ma Carriage paid on 
orders over {5 Delivery : ex stock 





Acid Resisting Vacuum 
EJECTORS 


Steam or Water operated for all Filtra 
tion, Evaporation or Distillation Plants 


fenn OX Foundry Co. Ltd. 


Glenville Grove, London, S.E.8 
Specialists in corrosion problems 











5s, DENSERVE 


\ LOW TEMPERATURE 
z= LUBRICATING, 
ANTI-CORROSIVE OIL 


& OTHER COMPOUNDS 


5 ‘GREAT WINCHESTER ST. 
LONDON E.C.2 


PENSERVE LTD.- "hone: MANsion House 9565 




















YOU CANNOT BETTER HAUGHTON’S REGULUS 
ACID VALVES FOR ACIDS AND ACID LIQUORS 


HAUGHTON’S METALLIC CO., LTD. 


30, ST. MARY-AT-HILL, LONDON, E.C.3. 








Willson Brothers 


EPSOM : SURREY 


(Phone: Epsom 1293) 


THE LARGEST SUPPLIERS OF RECON- 
DITIONED TRANSPORT CLOTHING IN 
GREAT BRITAIN 

















RUBBER FRICTION 
SURFACE BELTING & 
ENDLESS VEE ROPES 


Seastatin Quality 
Large Stocks - Prempt Despatch 


FRANCIS W. HARRIS & Co. Ltd. 
BURSLEM - Stoke-on-Trent 


‘Phone: Stoke-on-Trent 7/81. 
"Grams: Belting, Burslem 























— 
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LA eS: SGN 
MELBOURNE - SYDNEY 
BRISBANE LONDON 


Represented also 
in NEW ZEALAND 


, ; 


| of all eypes of 4 
MANUFACTURES, RAW 
& SEMI-RAW MATERIALS 

| ie 


| 


A US RALASIA 


Open for Agencies—particularly 
for the Post-War Period 














|. mews ' r : 1 _ 
U.K. BUYING OFFICE (Temp 
BARKER STRE SHREWSBURY 
Phone: Grams: 
Shrewsbury 4417-8. ** Klepalo, Shrewsbury.”’ 
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STILLS 


RECTIFYING 
COLUMNS 


CONDENSERS 











Autoclaves 
Calandrias 








Vacuum Pans 
Boiling Pans 
Pipework, 
Coils, etc. 








Steam Jacketed Copper Boiler and 
Mixer to tilt, with Vacuum Pump 
and jet condenser, Cover and Agit- 
ator raised by bevel gear and 
and-wheel. 














RR RR ee A A TT 


I RA SE LE SAS IE: SNORT, MEI A A PO AE A mR ANN 





“Drum''Rotary Piston 
Pumps will pump thick 
or thin liquids and are 
efficient at high or 
low speeds and with 
any form of drive. The 
action of the revolving 
piston gives a positive 
continuous flow with- 
out pulsations. There 
are no valves. Pumps 





Sizes from ¢ inch upwards 
can be steam jacketed to handle 150 galls. to 


if required. 250,000 galls. per hour. 


The revolving piston gives a continuous flow without 
pulsation, churning or forcing through small passages— 
this feature is particularly useful for emulsions or 
suspensions whose equilibrium is not thereby disturbed 


Manufacturers of the 


“30° 
THE DRUM ENGINEERING CO. LTD. 


HUMBOLDT STREET, BRADFORD 
London Office : 38, Victoria Street, Westminster, S.W.1 


@c.a.1 
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For 
Maximum 
Resistance- 


Exceptionally prolonged service is 
assured when Tanks, Towers, Scrub- 
bers, etc. are lined with Accrington 
‘*Nori ’’ Ware. 


Impervious to acids and most other 
chemicais. 


Data and Estimates on request. 


ACCRINGTON BRICK & TILE CO. 


ACCRINGTON 
Phone - - Accrington 2684 














has been found invaluable for some years past in the 


CHOCOLATE TRADE MARGARINE AND COMPOUND 
SUGAR CONFECTIONERY. TRADE 


TOFFEES, ETC. LEATHER TRADE 
AKERY T E, D 
B ERY. RADE, BREAD AN eee Tears 
BISCUIT TRADE VARNISH TRADE 


TOILET PREPARATIONS 


Technical assistance will be gladly given. 


FREDK. BOEHM Grom Raed, . 


| 








BEACONSFIELD, BUCKS. 
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